CHAPTER V = SUMMARY OF FORECAST VERIFICATION DATA

1. ANNUAL FORECAST VERIFICATION

a. POSITION FORECAST VERIFICATION

Forecast positions at initial warn-
ing times and those at 24-, 48-, and 72-hour
times are verified against the best track.
Positions for dissipated or extrapolated

storms are not verified.

In addition to the

overall verifications depicted in Table 5-1,
a separate verification for only Pacific Area
This information is
listed in Table 5-2, for comparison with

typhoons is computed.
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JTHC ANNUAL AVERAGE POSITION FORECAST
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#%%1971-1974 DOES NOT INCLUDE ARABIAN SEA

TABLE 5-2. 1977 JTWC ERROR SUMMARY FOR THE WESTERN NORTH PACIFIC

WARNING

24 _HOUR

48 HOUR

This same information is
depicted graphically in Figure 5-1. A compu-
tation of closest distance to the best track
(right angle error) is also calculated.

Right angle error, graphically depicted in
Figure 5-2, is a measure of ability to fore-
cast the path of motion without regard to
speed.
forecasts are available for verification,
and no attempt 1s made to segregate storms
Error statistics for this
area are summarized in Tables 5-2 and 5-3
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FIGURE 5-3. Mean vector ewvron fon the Indian Ocean Anea;-
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1977 JIWC ERROR SUMMARY FOR THE NORTH INDIAN OCEAN

WARNINGS 24 HOUR 48 HOUR
POSIT RT ANGLE # FCST RT ANGLE # FCST RT ANGLE #
ERROR  ERROR WRNGS ERROR ERROR WRNGS ERROR  ERROR WRNGS

TC 17-77 31 31 4 127 122 —-— —
TC 18-77 21 21 6 92 85 270 250
TC 19-77 45 44 5 77 73 122 68
TC 21-77 41 29 19 153 108 371 250
TC 22-77 30 29 10 96 74 182 161

ALL 35 30 44 122 94 292 214

b. INTENSITY FORECAST VERIFICATION lite analysis techniques have resulted in a
low initial position intemsity error (4.8 kt)
Intensity verification statistics over the past four seasons. This in turn has
for tropical cyclones attaining typhoon contributed to smaller 24-, 48-, and 72-hour
intensity are depicted in Table 5-4. Adher- intensity forecast deviations from the JTWC
ence to a standardized pressure-height versus best track.

wind speed relationship and improved satel-

TABLE 5-4.  JTWC ANNUAL AVERAGE INTENSITY FORECAST ERROR

WESTERN RORTH PACIFICH
WARNING
POSITION 24-HR 48-HR 72-HR

1971 -
1972 15
1973 15
1974 8
1975 14
1976 10
1977 8

AVERAGE 6 12

*FOR TYPBOONRS ONLY
#%1971-1974 DOES NOT INCLUDE ARABIAN SEA
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2. COMPARISON OF OBJECTIVE TECHNIQUES
a. GENERAL

Objective techniques have been
verified annually since 1967, however, year-
to-year modifications and improvements
prevent any long term comparisons of the
various techniques. The analog technique
provides three movement forecasts, one for
straight moving storms, one for recurving
storms and one combining the tracks of
straight, recurving and other storms that do
not meet the criteria as straight or recurving
analogs. However, only the combined is listed
for verification. The analog technique also
provides an intensity forecast for each warn-
ing position. The dynamic objective technique
employs the steering concept of a point vortex
in a smoothed large-scale flow field. A new
technique, the tropical cyclone model exe-
cutes basic equations of motion, computes
streamfunctions and displays the location of
minimum streamfunction center every six hours
to 72 hours. An intensity forecast scheme is
based on statistical regression equations of
analog storms.

b. DESCRIPTION OF OBJECTIVE TECHNIQUES

(1) TYFN75-Analog program which scans
history tapes for storms similar (within a
specified .acceptance envelope) to the imnstant
storm. Three 24-, 48-, and 72-hour forecasts
are provided. In addition, 24-, 48-, and 72-
hour intensity forecasts are provided.

(2) MOHATT 700/500-Steering program
which advects a point vortex on a preselected
analysis or smoothed prognostic fields at the
designated upper-levels in 6-hour time steps
through 72 hours. Utilizing the previous 12-
hour history position, MOHATT computes the
12-hour forecast error and applies a bias
correction to the forecast position.

(3) TCM-Tropical Cyclone Forecast
Model is coarse mesh (220 km), with the
digitized storm warning position bogused at
850 mb level of FNWC Global Band Analysis
utilizing wind and temperature fields.
Boundary conditions permit no mass transfer
across north or south walls, and east/west
boundaries are cyclical.

(4) FCSTINT-Intensity forecast pro-
gram which utilizes statistical regression
equations to provide 24-, 48-, and 72-hour
forecast intensities.

(5) 12-HR EXTRAPOLATION-A track
through current warning position and 12-hour
old preliminary best track position is
linearly extrapolated to 24 and 48 hours.

(6} HPAC-Mean 24 and 48 hour fore-
cast positions are derived by averaging the
24 and 48 hour positions from the 12-HR
EXTRAPOLATION track and a track based on
climatology.

(7) 1INJAH74-Analog program for North
Indian Ocean. Similar to TYFN75, except
tracks are not segregated.

¢. TESTING AND RESULTS

It is of interest to compare the
performance of the objective techniques to
each other and to the official forecast as
well. This information is listed in Table
5-5 for Pacific typhoons only and in Table
5-6 for all Pacific forecasts.

In these tables "X-AXIS" refers to
the techniques listed horizontally across the
top, while "Y-AXIS refers to those listed
vertically. As a matter of explanation, the
example shown in Table 5-5 compares TYFC to
TCM. In the 75 cases available for compari-
son, the average 24 hour vector error for TYFC
was 136 nm, while that for TCM was 128 nm.

The difference of 8 nm is shown in the lower
right.

) Figure 5-4 compares JTWC intensity fore-
cast errors with the objective technique
forecast errors. Only TYFC (TYFN75 combined
analog) and FCSTINT intensity forecasts were
verified this season. All forecasts were
verified against JTWC best track intensities.
The number of cases verified were:

FORECAST Z4HR 48HR 72HR
JTWC 401 311 228
FCSTINT 312 246 182
TYFC 293 234 172

Statistics are only available for the Pacific
area.

33kcsTINT
Cd
%0t TYFC
R |

FIGURE 5-4. Comparison of intensity fonecast enrons
forn the Pacific area.
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TABLE 5-5. 1977 OBJECTIVE TECHNIQUES FOR WESTERN NORTH PACIFIC TYPHOONS (ALL FORECASTS)

JTWC

303 144
4 0

-
289 143 NUMBER X-AXIS
149 6 oF TECHNIQUE
CASES ERROR
278 142
141 -0

Y-AXIS ERROR
38 138 TECHNIQUE DIFFERENCE
132 -6 ERROR Y-X

246 145
147 2

222 141 222 162
162 21 162 0

189 142 189 159 189 154
154 12 154 -5 154 0

48-HOUR

JTHC TYFC MH70 MHS0

253 275
275 0 JTWC-OFFICIAL JTWC SUBJECTIVE FORECAST
XTRP-12-HOUR EXTRAPOLATION

242 274 HPAC-MEAN OF XTRP AND CLIMATOLOGY

306 - 33 TYFC~-TYFN75 (WEIGHTED CLIMO) COMBINED
MH70-MOHATT 700-MB PROG

234 270 MH50-MOHATT 500-MB PROG

265 -6 TCM-TROPICAL CYCLONE MODEL

64 304
255 =49

207 277 207 261
261 -16 261 0

188 274 168 246 188 337
337 63 329 82 337 0

158 276 142 245 158 333 158 322
322 46 324 79 322 -11 322 0

72-HOUR

JTWC

194 393
393 0

38 509
454 -56

161 395 162 362
363 32 362 0

137 402 128 364 142 564
561 160 561 197 564 ©

121 407 111 364 124 543 126 520
525 119 527 163 520 -24 520 O




TABLE 5-6.

1977 OBJECTIVE TECHNIQUES FOR ALL WESTERN NORTH PACIFIC FORECASTS

JTIWC

228
407

39
450

184
392

156
580

138
555

407
0

505
~56

412
-20

421
159

424
131

24-HOUR

HPAC

287 167
167 0

243 167 245 163
164 -3 163 O

48-HOUR

TYFC MH70 MHS50

JTWC-OFFICIAL JTWC SUBJECTIVE FORECAST
XTRP-12-HOUR EXTRAPOLATION

HPAC-MEAN OF XTRP AND CLIMATOLOGY
TYFC-TYFN-TYFN75 (WEIGHTED CLIMO) COMBINED
MH70~MOHATT 700~MB PROG

MHS50-MOHATT 500-MB PROG

TCM~TROPICAL CYCLONE MODEL

231 352
352 0

194 353 196 341
343 =10 341 O

72-HOUR

185 391
391 ¢

146 394 162 583
576 181 583 O

127 397 142 569 144 551
553 156 551 ~18 551 O




"3, EVALUATION OF THE TROPICAL CYCLONE
MODEL (TCM)

a. BACKGROUND

A primitive equation tropical cyclone
forecast model based on original wark by
Harrison and Elsberry and developed by the
Naval Environmental Prediction Research
Facility and Fleet Numerical Weather Central
(FNWC) was introduced for testing during the
1976 tropical cyclone season. The model is a
four level, coarse mesh (horizontal grid
increment nominally 200 km), limited area
(28 grid points east-west, 20 grid points
north-south), five parameter model with cy-
clical boundary conditions on the longitu-
dinal boundaries and no-flux conditions on
the latitudinal boundaries. Initial condi-
tions are provided by the FNWC Global Band
NVA model. No interaction with large scale
models occurs during the forecast period. In
August 1977, a "bias input vector" based on
JTWC's 12 hour direction and speed of move-
ment forecast was incorporated in an effort
to improve initial movement accuracy.

During 1977, the TCM was operable using
the 0000Z or 1200Z data bases when tropical
cyclone intensity was 50 kts or greater. The
official 0000Z and 1200Z JTWC warning posi-
tions were used in the initialization of the
TCM. Final TCM output was received at JTWC
approximately 10 1/2 hours after data base
time.

b. COMPARISON OF TCM TO BEST TRACK

Table 5-7 summarizes the mean vector
errors of the TCM 24, 48 and 72 hour forecast
positions as compared to corresponding best
track positions. Sample size was limited by
several factors including:

1. TCM was run no more than twice daily
and only when tropical cyclone intensity was
greater than or equal to 50 kt.

2. A low number of storms occurred in
WESTPAC during 1977.

TABLE 5-7.
VECTOR ERRORS

ALL TROPICAL
CYCLONES

NO. OF CASES

TYPHOONS ONLY

NO. OF CASES

62

3. TCM was often unable to track a
storm to 72 hours, therefore output was not
complete. Reasons included model boundary
limitations and loss of clear definition of
center location with time.

c. TCM VERSUS JTWC

Analysis of the mean vector errors of
the 1977 tropical cyclone forecasts revealed
that the TCM forecasts beyond 24 hours sig-
nificantly improved upon the official JTWC
forecast used in the model initialization.
This is depicted in Figure 5-5 (TCM vs. JTWC,
same warning time).

The TCM had an advantage over the JTWC
forecast for the same warning time. It used
the JTWC forecast for initialization, then
added the synoptic data (0000Z or 12002)
analysis which was unavailable to JTWC fore-
casters prior to warning issuance.

A similar comparison was made between
the TCM forecasts and the official JTWC warn-
ing produced after receipt of the TCM output

at JTWC. Both forecasts had access to the
same data base. JTWC also had the TCM out-
put, recent fix data and other aids. Figure

5-5 portrays the JTWC forecast significantly
improving on the TCM (same data base).

In the latter comparison, a JTWC 0000Z +
24 hour forecast was matched against the
corresponding TCM 1200Z + 36 hour forecast; a
JTWC 0000Z + 48 hour forecast was matched
against the corresponding TCM 1200Z + 60 hour
forecast. A match was not possible for the
JTWC 72 hour forecast since the TCM did not
provide output beyond 72 hours.

The sample size was insufficient to
determine how well the TCM forecast erratic
movement or Trecurvature versus nonrecurvature.

d. CONCLUSION

It appears that use of the TCM as an aid
to the official JTWC forecast will improve
the forecast. More stringent testing is

. planned for the 1978 tropical cyclone season.

1977 TCM 24, 48, AND 72 HOUR FORECAST MEAN




€9

TCM vs JTWC

TY (38)56
"»‘;’
w7 SAME DATA BASE ;.’.‘L-.p‘“ s

~ ALL
e SAME WARNING TIME Yy 4

, P

/ o

- 2
P e (70) 27

y 4
y 4

-~
»

N
A
U
T
|
¢
A
L
M
|
L
E
S

(50)-24

.ccotoctoo!ooolALL

. .nt....o..""‘... (54)-41
sssoe

(88) -46

(#) Indicates number of cases

FIGURE 5-5. Comparison of position forecast enrons between the TCM and JITUC. The TCM 48 compared nefative to JTWC
which is nepresented by the zeno nautical mile Line. Comparisons are shown for typhoons (TY) and ale tropieal
cyclones (ALL). {Positive Y-axis values indicate TCU Amproves JTUC forecasts.)



4. PACIFIC AREA TROPICAL STORM AND DEPRESSION DATA

REST TRACK WARN NG

O] wIND PUSIT WIND
2306002 3.3N 16442E 30 Z.BN 1648 25
2312002 4,1n 16642E 30 3,2n 163.7E 25
231B0O0Z  4,0N 165,0E 30 3.6N }16249E 25
2400002 3,54 165.2E 25 3.8N 16542E 25
2406007 3,2N 165.2E 20 3.9N 164+8E 39
2412007 3,IN 165.2E 15 3.9N 164«9E 3¢
2418B00Z 3,0N 16542E 15 4.0N 164«9E 39
2500002 2.9n 165.1E 15 442N 1649E 25
2700004 3.4N }61.2E 35 3.5N 161e5E 30
2706002 3,9N 160.6L 40 3,9N 160«5E 3¢
2712002 4.4N |60.U0E 45 4,20 159+8E 30
2718002 5,2N 1%9+4E 50 4.6N 159¢3E 30
2800002 5,9N 158.8BE 50 S,3N 158¢9E 55
2BUL00Z  6,4N 15B43E 45 641N 158+3E S
2812002 6,7N 157.5E 40 .60 158¢1E S0
2818002  7,.0N 156488 35 7.2N 157¢1E 4S5
2900007 7.3N 15643E 30 7.3N 156+4E 50
2906002 7,6N 155.7E 25 7.7N 155e7€ 35
2912007 B,2N 155.1E 20 .40 15643 35
291B00Z B.3N 154.BE 20 9.2N ]1533E 35
3000002 B,5N 154.3E 20 Be8N 153e4E 35
300600 B,7N 1537k 20 9.4N 152408 30
3012002 8,8BN 153.1& 15 9.5N 15149 30
3018002 B8.9N }152.5E 15 9.6N 1515€ 3
3100002 9,08 15149E 15 10.0N 14946 25
AVERAGE FORECAS] ERKOR
AVERAGE RIGHT ANGLE ERRUR
AVERAGE MAGNITUDE OF WIND ERRUR
AVERAGE B1aS OF wIND EMROR

NUMBER UF FORECASTS

BES) TRACK WARNING

POSTI WIND  POSIT  WIND
2600002 19,8N 129.3E 30 19,7N 128¢9E 30
2606002 21.1N 129.1E 30 20.4N 129+0E 30
2612007 22,2M 12946E 30 2).8N 1294E 30
2618007 23,3N 130.2E 30 23.2N 12996 30
2700002 24,6N 130¢7€ 30 24.5N 130+6E 30
2706002 25,6N 131.8E 25 25.6M 131:9E 25
AVERAGE FORECAST ERROR
AVERAGE RIGHT ANGLE ERROR
AVERAGE MAGNITUDE OF wIND ERROR

AVERAGE B8IAS OF wIND ERROR
NUMBER OF FORECASTS

ERROKS
ST wiND
47 =35
61 =5
121 -5
18 o
48 to
51 1S
62 IS
79 10
19 =5

6 =10
17 =15
36 =20
36 0
18 5
36 v
21 io

6 20

6 10

117 is
106 15
96 15
199 1o
82 is
12 is
148 10

ERRORS ERRORS
UST winDp POSIT ®IND DST WIND
23 0 21.4N 129.,3E 35 206 -3
42 0 23.7Q 130.7E 35 128 10
26 0 w=ye mem,- bl - ==
18 0 =me~ mee,= it -— .-
8 0 hid o ==
s 0 . .- ae

TROPICAL STORM PATSY

0600Z 23 MAR TO 0000Z 31 MAR

24 HOUR FORECAST

POSI1

35N
47N
SelN

542N
——=

S.1N
Se1N
Seln
641N

73N
7.88

8.6N
Ye1N

Be8N
91N
Y9N
10.9N

lod.vE
lo0.7E
199, 7€

lowest

———m
1549.9E
198.59¢
197.43E
156. 7€

156, 4L
195.5€
155.0E
154,¢E

153.5€
152.0E
15143E
150.9€

150./E

winD
45
30
30

40
“0
40
40

o5
©5
65
20
55
35
45
35

35

48 HUUR FURECAST

£RHURS ERKURS
0S1 WIND POSAT WIND UST winp
132 15 *=¢= Fmei= == e oo
285 15 romym we ee  aa
381 15 memy= e= e e
les 10 Seeem mw e eo
et L TL TR S,
H1 =10 642N 157,9E 45 115 15
79 -5 bu2N iD6.5E 45 96 20
61 [ TeIN 154.4E 45 78 29
s¢ 5 Te4N 153.9E S0 76 3¢
6 35 BeaN I53.7E 70 36 459
17 &0 BeoN 152.4E 70 78 So
38 45 lUgIN i52.8E 75 80 o0
67 30 Ll0«aN iSl.1E 65 22 50
51 35 100N 151.0E 65 ¥u S0
58 15 +=e- Seeiw  wa .- e
125 20 ==o~ - e ee
168 20 ==¢= == e --
124 20 ==q- .- == -
- e emla - o= ea
. em mage - me -.
ALL FOKECASTS
WARNING Zé4=HK 48«MR 72=HR
SSNM  LOBNM  Bane  J63NM
36NM  TINM  S4NM  127NM
11KTS  20KT> 39KIS 24KIS
SKIS  IBKTD 39KIS 21KTS
25 i7 9 9

TROPICAL DEPRESSION 02
0000Z 26 MAY TO 0600Z 27 MAY

24 HUVR FURECAST

WARNING  24=HK

64

POSLT

-

4% HOUR FORECASIH

ERRURS

DST

wIND
Cmegm =m
LN
-
craye ==

——— =
m—— . -

ALL FOKECASTS

48=HR 72=HR

20NM  LOTNM UNM oNM
10NM " 13nmM oNM ONM
OKTS  B8AT>  OKTS  OKIS
OIS BKTS  OKIS  OKTS
1] 2 [ 0

wIND

fe HOur FURECAST

POaL1

Ge®N
HelN
Heln
KegN

POSET

ey

160428
lo2.8€
162.9¢
ioe.ot

155,96
1544
i5).8E
151438

isi.0t

winy

ERROKS
UST winn
luy 0
283 [
280 =S
24 «lv
122 3¢
104 3¢

87 4y

77 45

54 55

f¢ HOUR FURECAST

-

ERRURS

winp

——— - -

LSI

wiNn



14060027
1s12002
1418002

1500002
1506002
1512002
1518002

1600002
lou600Z
1612002
1618002

1700002
1706002
1712002

AVERAGE
AVERAGE
AVENAGE

BEST TRAC

PoSLT Wi
1640N 11649E
16.8N 11646E
1778 116.6E

18.6N 116+4E
19,3N 116.7E
20.1N 117.0E
21.0N 117.3E

R242N 117.7E
23,3N 118.1E
24,3N 118.7E
25.3N 119.5E

26.4N 12046

27.6N 12147€
28.3N 123.2€

FORECAST ERROR

K

ND
40
Sv
55

60
60
55
1]

45
0
«0
35

kLY
25
20

WARNING

POSIT

15.7N
loa6N
17.3n8

1845N
19.5N
20.2N
21.0N

22.1IN
23.2N
24.0N
248N

26480
27.4N
28.5n

RIGHT ANGLE ERHKOR

MAGNITUUE OF WIND ERROR

AVERAGE BIAS OF WIND EHROR
NUMBER UF FORECASTS

1500002
1506002
1512002
1518002

1600002
1606002

AYERAGE
AVERAGE
AVERAGE

B8EST TRAC

POSIT L)
17,78 113.6E
18,7N 112.SE
19.8N 111.8E
20.4N 110.5€

21.2N8 109.4E
22,3N 109,1E

FORECAST ERROR

RIGHT ANGLE ERROR
MAGNITUDE OF wiIND ERRUK

K

ND
30
30
30
25

20
20

116¢4E
11647E
116¢}E

11646E
117+1E
117+0E
117e4E

117+6E
118+3E
119+2€
119+5¢

120+5€
121.8€
123.5€

WARNING

POSIT

17.98
17.7N
19438
19.5n

21N
21.6N

\WERAGE B1aS OF wiIND ERROR
HUMBER OF FORECASTS

114¢1E
112¢8E
111+SE
11049E

109s9E
109+9E

wIND
3¢
3s
35

60
69
60
1)

WIND
25
30
30
25

25
25

ERRORS
vsT
34 -1
13 -Is
29 -20
13 ¢
26 0
6 5
6 10
8 10
12 15
33 15
30 1Is
26 10
13 1o
20 s
ERRORS
05T wino
31 =5
62 0
3 0
58 0
28 5
6l 5

TROPICAL STORM RUTH
0600Z 14 JUN TO 1200Z 17 JUN

24 HOUR FURECAST

winp POSIT

179N 113.7E
1648N 114,2E
19.4N 113.7E

22.0N 117.7€
229N 119.2E
23.7N 118.0E
2445N 119,8E

2547N 120.1E
26.9N 122.2E
270N 123.1E

——=

= IND
45
45
45

o5
50
S5
50

45
45
*5

ERRORS
DST WIND
189 =15
176 =10
223 -5

12 10

65 10

36 15

50 15

42 15

S¢ 2v

78 25

TROPICAL DEPRESSION 04

19N
16NM
108TS

1e

00007 05 JUL TO 0600Z 06 JUL

24 HOUR FURECAST
ERRORS

PUSET
197N 112.2E
1843N 109,8E

wIND
«5
40

65

48 HOUR FORECAST

ENRURS

PUSIT WIND US| winD

111,08 S0 4711 19
Llle9E S0 a8+ 10
il1.0e 50 552 15
119.5€ 50 80 20
122406 45 1oy 20
L2248 #5 94 25
em tmeem e oo e
B .
mem emmpe ee e e
empe  mm ee e
o= wm ee =a
ompm  we  e= an
ALL FOMECASTS
WARNING 24=HM 48-HR T72-HR
YZNM 298NM  BB4NM
T2NM  1TTNM  44TNM
1aKT> 17KFS  23KTS
4KTS aKT> 17KTS  23KTFS
10 6 2
48 HOUR FORECAST
ERRURS

DST
181
242

o-g - -— -
- -— -

- - -

- -— -
.

——y. e - -

ALL FORLCASTS

WARNING Ze=HM 48-HR 72-HR

4ONM
31NM

2118M ONM ONM
Tonm UNM ONM

IKTS  23nT> oxis OKTS
IKTS  23KT> OKTS oKTS

[

2 o 0

POSLT WIND UST wInD
. -

19.
20.

-——
——
-

72 HOUR FURECASI
ERRORS

POsLY
TN LU8.2€
oN L09,1E

-
- .-
- eme,=

winD
40
Su

ost
475
893

{2 HOUR FORECAS]
ERRORS

POSLT

w1lNb

osy

wiNp
15

30

winy



3106004
3112007
31180027

0100004
QLue00z
0112002
0118002

0200004
0206002
0212002
0218002

0300002
03u6002
0312002
0318002

0400002
0406002

AVERAGE
AVERAGE
AVERAGE

2000002
2006002
2012002
2018002

2100002
2106002
2112002
2118002

2200002
2206002
2212002
2218002

2300002
2306002
2312002
231800z

AVERAGE
AVERAGE
AVERAGE
AVERAGE

PO
23,.5N
24, 0N
24,58

25.1"
25,7N
26,5N
27.2n

27.7n
27,78
28,40
29.1N

30.0N
30,4N
30.5N
30.8n

3l.28
31.5N

HEST THACK

sti WIND
140.9E 3¢
140.98 30
140.88 30
140.6E 35
140,38 35
140.7E 35
14048 35
140.4E 35
191.4E 35
142.6E 35
143,26 &0
14356 a5
144.2L 45
145,04V
185.76 35
146438 30
146.8t 30

FORECAS] ERROR
RIGHT ANGLE ERHOR
MAGNITUDE OF WIND ERRUR
AVERAGE BIAS OF wIND EHHOR
NUMBER OF FORECASTS

BEST TRACK

POSIT WIND
20,6N 120.6E 25
20,9N 119+8E 30
21.0N8 119.0E 30
20.4N 118.3E 30
20.8% 117.86 30
21,78 118.2E 30
22.3N 118.8E 30
22.8N 119.5€ 30
23.5% 119.9E 30
24.2N 12044E 30
26,98 120.8E 30
25.7N 121.BE 30
30,1N 125.3E 30
30.7N 12648E 40
31,7N 127.5E 0
31.7N 128.9E 40

FORECAST ERRQR
RIGHT ANGLE ERHOR

MAGNITUDE  OF wiND ERROR

WARN I NG

POSIT

23.2N
23.8N
25,0N

245N
2643N
26..80
27.3n

280N
2745H
285N
288N

30.30
31.0N
30.6N
30.1N

313N
31.6N

POSIT

20478
207N
2144N
21.3N

20448
21.4N
224308
22438

23.3N
24.2N
24.TN
25.8N

29.0N
30.5N
31.708
32.5N

BIAS OF wIND ERHOW
NUMBER OF FORECASTS

140-8E
140+5E
14142E

14043E
19001
140+5E
1409E

1403E
140¢5E
142+6E
142+9E

143+8E
14428
1439E
146+ 0E

Je6e3E
146+8E

WARNING

12096E
120+3€
12000
119+2€

118+3E
119+5€
119¢1E
119<0&

119+2€
119+8€
120+4E
121+5E

124»SE
126+5E
127+2€
128+7E

wIND
3¢
30
30

40
45
45
40

40
3n
30
30

35
35
35
35

30
Jo

WIND

30
30
3s
35

TROPICAL STORM WANDA

0600Z 31 JUL TO 0600Z 04 AUG

ERRUKS ERKOKS ERRUNHS
DST wlNp POSIT wing  UST wiND PUSLT wIND USI winD
19 0 23.8N 1al.JdE w0 126 S deeoN lajayt 50 169 |5
25 0 248N la0.4E 40 103 b £bezi 13B.TE 50 d4d  1n
37 0 26.6N 1e0./E %0 36 S 2f«7N 13943 50 <2L 1o
39 S  26.4N 139.6E D55 B4 20 ZduetN L3IY.3E 65 232 20
3T 10 28.5N 13B.0E 60 155 25 3leah 137.1t 70 3oy 25
21 10 29.0N 139.9E 55 146 2u dle7N 138.8E 60 32> 20
8 S 29./N 140.0E 50 170 1U J2e3N 139,08 55 353 2¢
19 S 314IN 139.5k S0 216 5 3Jde7N 1A0LUE &5 351 15
49 =5 29.,0N lay,7t 35 200 =10 31le2N La2.2F 40 235 g
6 =b 30,5N laS.uk 35 0 =4 et 22 - - .-
24 ~lu  30.8N lab,lE =0 31 5 Tece i - ==
24 =l0 34,6N lab,st 40 205 1V It - - .-
36 =40 34,9N lea6.9E 40 203 11U .- == e
57 =5 ==y Sme,= e es -e Teee=  m= == e
45 [ -— - - - - - ——— - - - -
[ 1] - - ——— - - - - - m—y- - -_— -
[} Q —-— - ——--y -~ - - - — - — - - - -

ALL FORECASTS

WARNING Zda=HR 4¥<HR T2=HR

27NM  129NM 27BNM  446NM

17NM  B4NM  163INM  235NM

SKTS  1oKT> 17kIS  3IKTS

=1K1S 8KT>  17kiS  31KIS

17 13 9 5
TROPICAL STORM AMY
0000Z 20 AUG TO 1800Z 23 AUG

24 HOUR FURECAST 48 HOUR FORECAST
ERRORS ERRORS ERHURS
DST wiND POSIT wIND OST wINO POSIT wIND UST wIND
6 5 2048N 117,3E 40 28 10 214N L14.26 45 339 s
30 0 2143N ll6.1E 40 25 10 <dZ2eaN L1S.3E 45 300 1S
61 5 23,3N 119,3E 45 66 15 <£9e2N 118.7€ 40 115 1¢
T4 5 22.7N L17.7E %0 99 10 2éseN Ll6.4E 30 302 o

37 0 21.3N 11746 30 183 0 225N ll6.4E 35 oSy

T4 0 23.IN 119.0E 35 79 5 2438N 119.SE .35 %22

17 0 24.4N 118.3E 30 139 0 2643V ll8.l€ 30 587

41 0 2340N 11B.3E 35 250 5 24¢7N 117.26 25 44
40 0 25.2N 118,5E 30 64 G ==e~ - e -
a3 0 2649N 120.3E 35 409 =5 <we= - - .-
25 0 272N 121.7E 35 #4046 =9 <=we= - - -
17 0 29.8N 124.3E 35 274 =5 <=—=~a= - == e-
18 [] — - - - —y - - - -
20 =10 ==,= — ae wm cwi= - - -

24 HUUR FURECASY

WARNING 2a=~HH

-

48 HOUR FORECASH

———

ALL FOKECASTS

48-HR T2=HR

38NM  2UINM  446NM  TSSNM

19NM 91N
3K1S LS
«IKRTS 3K
ie i2

66

8%is
-2KTS

M 145NM  285NM
> 9KIS
TS KIS

8

3

Pu
7oeUN
27+2N
2K8+2N

3le4N
30.0N
P

te HOUM FUMELAS]

sL¥
Ls24ut
135.8E
13649€

138.7E
136,20

winu
(1Y)
-1
av

75
B

ERAYKRS
US1 winn
2871 1S
820 20
483 2%
388 a5
553 50

72 HOUR FURECAST
ERRURS

POSLT

226N
23460
269N

LE1.7E
113,28
117.8E
c—e
——
——-

o iNV

40
35
3

DST
854
831
581

WINT



0300002
03v6002
0312002
0318002

0400002
0406002
0412002
0418002

0500002

AVERAGE
AVERAGE
AVERAGE
AVERAGE

BEST TRACK

POgIT wIND
18,58 114.3E 30
18,48 113,3€ 30
18.2N 112.3E 35
17,88 11142 35 18.0N

17,68 110,0E 35 17.8N
17.4N 108.4E 35 17.8N
17.2N 106.7E 30 17.9N
17.0N 105.3E 20 18.0N

17.0N 104+0E 20 17.0N

FORECAST ERROR

RIGHT ANGLE ERROR
MAGNITUDE OF wWIND ERROR
HIAS OF WwIND ERROR

NUMBER OF FORECASTS

1506002
1542002
1518002

1600002
1006002
1612002
1618002

1700002
1706002
171200Z
1718002

1800002
1806002
1812002
1818002

1990002
1906002
1912002
1918002

2000002
20006002

AYERAGE
AYLRAGE
AVERAGE
AVERAGE

BEST TRACK

WARNING

111+2E

1109+31E
109:6E
108¢3E
107+3E

10540

WARNING

PosI¥ wIND PUSIT

212N J43.4E &0 211N
22.4N 143.8E 40 22.2N
23.6N 14%4.1E 40 23.3N

24.8N 144.3E 45 24.8N
25.8N 144.3E 50 25.6N
26.4N 144.3E 55 27.0n
26.9N 144.3E 55 27.7N

273N 14444E 00 27.1N
2Bu2N 144.4E 60 27.9N
29.0N 144.3E 55 28.6N
2943N 143.5E 50 29,5N

29.1N 142.7E 50 28.8N
29.3N 141.7E 50 29.3IN
29,.9N 140,9E 50 29,.5N
31,0N 140.3E 50 30.1N

32.4N 140.2E 45 32,4N
34.1N 140.6E 45 33,78
35.3N 142.2€ &0 35,28
36,9N 144.3E 40 36.3N

39.5N 146.0E &0 39.0n
42,6N 149.2E 35 41.0n

FORECAST ERROR

RIGHT ANGLE ERHOUR
MAGNITUDE OF wIND ERRUR
BIAS OF wiND ERROR

NUMBER OF FORECASTS

142+ 7€
143:8E
l44+3E

144e9E
144+0E
146 94E
144+9€

14493E
144 94E
1449 1E
143+9E

142+2E
141+7E
141+0E
160¢4E

140s2E
14024E
14104E
14346E

14640E
14840E

WIND
30

40
40

TROPICAL STORM CARLA
0000Z 03 SEP TO 0000Z 05 SEP
24 HOUR FURECASY 44 HOUR FORECAST

ERRORS ERRORS ERRURS
057 winp POsiy wikD gy wINU POSLY WING Ug] sIND

53 0 18.1N 111.2E 40 74 5 18.0N L0B.7E S0 274 30
29 0 18.1N 110.¢E * 111 S e
13 0 18.3N 10B.2E %0 108 10 mmyr  me e= e
12 0 18.7N 107.3E %0 1s2 20 B
13 0 178N 105.8E 30 113 10 - .- -
72 0 ==i= =ee,- - . w= - - ee
100 S emyv mea,= -— - - -— - -
129 15 e=ye memgr == aa == .. e=  am
s7 5 wepe waa,w . - - T - - a-

ALL FOMECASTS
WARNING 24=-Hi &4B-HR T2-HR
S3INM  LA2NM  274NM ONM
26NN 46NM  I3NM ONM
3KTS  LoKT> 30kIS  oKIS
IRTS  2oKT> 30KIS  OKIS
9 5 1 ¢

TROPICAL STORM EMMA
0600Z 15 SEP TO 0600Z 20 SEP

24 HOUR FURECAST 48 HOUR FORECAST
ERRORS ERRORS ERRORS
DST wIND  POSIT  wIND DSV WIND  PUSAT wIND UST WIND
39 =10 22.4N 140.9E 45 275 =5 2e.2N 139.26 60 367 ¢
12 0 2641N 143.4E S5 51 0 28:4N is0.0E 65 228 10
21 D 209N 145.1E 55 43 0 29,2N ie2.26 65 68 15

33 =5 29.7N 1a5.9E 50 164
20 =5 30.9N laa.aE 55 161
36 =5 32.3N laS.6E S0 212
ST =5 31.8N lac.*E 45 211

147,26 55 4l¢ 5
Ia7,1E 50 479 ¢
149,26 50 588 o
149.5€ 40 587 =10

13 =10 29.0N 143.9€E S0 63
18 =10 30.4N la3.6E 50 118
26 =5 31.2N 143.4E 50 150
2% 0 32.8N 1e3,1E 50 178

1643.9E 45 197  o-
i43.06 45 i2¢ o
ie3.0e 45 67 35
ie3.4E 45 60 5

30.0N 139.7E 50 146
30,3N 138,9E 50 243
30.6N 138.1E 50 348
33.0N 137.8E 50 394

136438 S0 68U 10
135.96 50 933 15

LT - - ae

37.4N 141.5E 50 245 10
36.3N 1a2,5E 40 398 5

o eme,m  Fe e =
vmm mmeyr e ee ==

- - - -
- -

~n
o
nwo suwnmouw cooo

- men,= - - e Smpa Tew, - - P .

ALL FOMECASTS
WARNING ca=HN &8-MR 72<HR
32NM 20QNMT 165NM  43)1NM
J6NM  LOSNM  JABNM  1BSNM
RIS WKTI>  6KIS 13KTS
«2KTS INTS 418 13KTS
21 17 13 8

67

1¢ HOUR FORECAST
ERRONS
Vg1 wiNp

POgLT

wIND

72 HMOUR FORECAST
ERRORS

POS1T

25430
29.6N
298N

39.3N
4042N
39.8N

——

34400
37.0N

-

.ne"

——

——y

1364t
135,9E
i37,7¢

1504 0E
i51.0t
154.8E
g
183,2E
143.8E

st
369
260
152

628
614
654

355
4ls



2300002
2300002
2312002
2318002

2400002
2406002
2412002
2418002

2500002

AVERAGE
AVEHAGE
AVERAGE
AVERAGE
NUMBER

1606002
1612002
1618002

1700007
1706002
1712002
1718002

18¢0002
18u6002Z
1812002
1818002

1900002
1906007
1912002
1918002

2000002
2006002
2012002
2018002

AVEHAGE
AVEHAGE
AVERAGE

NUMBER U]

AFST TRa

PosT1 w
18,2N 124,.3€
18.8N 12244E
19.2N 120.5E
193N 118.5E
19. 7N 11646E
2042N 114.8E
20498 113.1E
2146n 11163€

22,2N 109.8E

FORECAST ERRO

CR

R

WARNING

POSIY
124+0E 30
122:8E 30
120.SE 30
11950E S0

180N
187N
19.7n
19.3N

19.60
19460
21.20
21.78

2210

RIGHT ANGLE ERHOR
MAGNITUUE OF WIND ERROR
B1aAS oF WIND ERROR

OF FORECASTS

AEST TRACK

Pos1t Wl
15.8N 135,1E
16,3N 134,0E
17,0N 133.3E

175N 13245E
17,78 131.8E
18.2N 131.6E
1B.5N 132.2E

19.2N 132.6E
19,98 132.6E
2141N 132.7€
23.1n 133,.5E

25.2N 134.9E
26.8N 13642E
28.2n 137.8E
29.0N 138.8E

29.5N 139BE
29,9N 141.3E
30,0n 143.4E
30.2N 14643E

FORECAS| ERROR
RIGHT ANGLE ER

ND
35
35
*0

HOR

winD

117:1E 55
115+6€ 55
113.5E S5
111s5€ 50

1099 35

WARNING

PUSIT

15, 7N
16430
1643N

1740
179N
18.3N
18.1N

l19.0n
294N
212N
23428

24 04N
2648N
2846N
2943N

044N
3¢.0N
30.1N
30.6N

MAGNITUDE OF WIND ERRUH
AVERAGE BI1aS gF wIND EMROR

F FORECASTS

135406
13442E
133:1E

132.5E
131+7E
1313E
13242E

132e4E
132¢6E
13248E
133.5€

134.2E
136¢1E
138+7€
138.7€

140-4E
140+9E
14248E
16502€

wIND
30
30
30

TROPICAL STORM FREDA
0000Z 23 SEP TO 0000Z 25 SEP
24 HOUR FURECAST

ERRORS ERRORS
vsT wino POSIT wIND Dg7 WIND

45 HOUR FORECASI
ERRURS

POSLT

wIND

21 0 20.4N 120.0E 40 239 b 219N LiB.VE 50

23 0 20.7N 119,3E 40 254 =10
30 0 21.9N ll6.vE 40 220 =15
28 10 21<IN 115.2E ©0 219 15

29 10 20.3N 112.0E 60 167 25
57 6 amie emmi= me me e-

0
13 § w=er —ee,= -- P
[}

WARNING
26NM
14NM

3KTS
3Kk1s
9

TROPICAL STORM HARRIET
06002 16 OCT TO 18002 20 OCT

24 HOUR FORECAST
ERRORS ERRORS

05T winp POS1T wING  OST WIND

8 =5 1649N 129.cE 50 156 5 |
Il =5 17.4K 128./E 40 172 =5 1
43 -10 16.8N 128.0E 40 260 -10 1

ALL FONECAS
24=HK  4B=HR T72°HR

s

C20NM  454NM
H2NM  146NM
14KT>  L5KTS

2KT> 19KTS

S 1

Dsy
454

oNM
ONM
OKTS
oKFS
0

48 HOUR FORECAST

POSLY
749N 1244 7E
TeaN i24s0E
Te3N i23.6E

6 =5 202N 129,6€ 45 179 =5 23+SN 12B.9E

am, . v, = - - -

N
LY
-

- - - - a=

13 0 20.7N 129.1E 60 202 10 242N 129.3t
18 0 20.7N 129.1E 60 202 10 24¢2N i29.3F
26 =5 21.7N 132.5€ 60 100 10 24.8N i34.9E
16 0 22,5N 132.8E 65 198 15 25:4N 135.7F
30 S 2445N 134.3E ©5 171 15 E7.uN 138.6E
8 5 24.8N 134.8E 60 259 5 280N 139.3€
6 0 27.IN 137.,7E 40 127 -10 300N ie3.6E
61 0 27.8N 138.5E %0 119 =5
5 0 31.5N le5.4E %0 231 0
53 =5 33.4N 149.5E 40 370
19 0 33.8N 147.3E %0 221 5
5
10
s
10

o
[
-

ALL FOMECASTS
WARNING  2a=MK  A¥d-HR 72-Hnr
M TSTNM
12INM  197NM 3 7SNM
IS 1s5K1s
1S 1sKIS

26Nm
13NM
AR1S
onts
19

68

19aNM” 376N

KTS 10K
KT 10K
15 11

ERNURS
LST wiND
462 10
538 o
654 [
382 5
403 15
514 10
326 15
327 20
189 15
245 19
140 5

7

wIND

15

{& HOUR FORECASIT
ERRORS

POaly

wiND

Ds1

I¢ HOUR FUHECAS]

Puas i

1R TN
175N
17e4N

P7e%N
2ReUN
2ueIN
2T+BN

-—y
.——.=

——
——
——

e

120.6L
12043k
i19,4E
132,0c
132.4k
i3z.sb
139,0F

wiNL

b
55
-1

(.11}
[+
65
6v

wing

ERRORS
VST wiNiy
985 15

1154 1)
1268 [
428 >
«79 2%
80 25
407 25



5. PACIFIC AREA TYPHOON DATA

leldouz
1018002

1700002
17v600¢Z
171200Z
1718002

1800002
1806002
1812002
1818002

1900002
1906004
191200
1918007

2000002
2006002
2012002
2018002

2100002
2106002
2112002

AVERAGE
AVERAGE
AVERAGE
AVERAGE

NUMBER OF FORECASTS

2100002
21y000Z
2112002
2118002

2200002
2206002
2212002
2218002

2300002
2306002
2312002
231800Z

2400002
2406002
2412002
2418002

2500002
2506002
2512002
2518002

2600002

AYERAGE
AVERAGE
AVEHAGE
AVERAGE

TYPHOON SARAM
12002 16 JUL TO 1200Z 21 JuL

REST TRaCk WARNING 24 HDUR FORECAST &8 HOUR FORECASIT
POSIT w1ND POSIY wI osekogs Sty ) Srans
] ND  OST wiND POSIT wiND  DST WIND POSLT WIND DST
10,5Nn 1&3.1% 30 1o.4N 128+44F 25 19 =5 1244N 123.0E 35 69 =5 l4s3N 119,2¢ 162 139 .E:D
11,28 12644 35 11,08 127e3E 30 54 =5 128N 122.7E 35 93 =5 Ll4s7N 11H.0E 45 130 -5
12,28 125+2E 40 12,0N 125+5E 35 21 5 14.9N 119,bE 35 62 =5 18
; 3 - 2N 115.26 45 68 -
13.1N 124e4E 40 12.8N 124e4F 35 1B -5 158N 119.1E J5 34 =10 lu:7N ilacbe 50 100 -2
13,4N 12342E a0 13.5N 123«1E 40 B 0 158N J117./E 50 35 0 (B.0N i1343F 55 51 -5
14,2N 122,0E 40 13.9N 122¢2E 40 21 0 10642N 118.¢E 50 T8 0 183N 114.3F 60 i2b =19
15.3N 1204BE 40 15.4N 121e5E 40 41 0 17.5N 117,88 50 133 0 199N 313.7
. . £ 60 leo -
15,8N 119,76 45 16.0N 120+5E 40 &7 =5 18eSN 116.4E 55 155 0 zos‘n 112:45 55 137 -;3
15,9N 11843E 50 16.4N 118e4E 45 30 =5 18e9N 112,8E DS 102 =5 218N i0B.3E 40 193 =39
16,6N 11649E 50 1645N 1168 45 B =5 1B.BN lllecE 50 104 =20 207N i06.6E 40 178 =3¢
17.1N 115.5E 50 17,3N 11S«7E 50 17 @ 197N 111.7E 4S5 120 <30 217N 109.2E 40 98
. 109. -2
17,18 114e01E 55 17.IN 113«7E 60 23 5 183N 108.0E S0 182 =25 znzon 105.08e 35 125 -23
17.2N 113.0E 60 17.2N 11256 60 29 0 1Be7N LU7.3E 50 184 =20 210N 104.0E 25 ‘wo =)
17.4N J12.3E 70 17.3N 112+4E o0 8 =10 1745N 109.9€ 95 122 =15 =eye “e-pe  =a  a- oo
17,78 111.9E 75 17.7N 112+1E 75 11 0 379N lug.fE 0 1S3 - - aa
18,eN 111.2E 75 183N 111e5E 7S 18 0 2042N 109.2E 45 114 -—— e aa
19.3N 1104SE 70 19478 110e6E 70 .25 0 24.3N Lu9.bE &5 280 T
19.5N 109.5E 70 19.4N 109¢7E 60 13 =30 ==e= oo, = oo .- e an
20.2N 10B+5E 65 20.2N 108+7E 60 11 =5 ==i= @ce,~ *= o - e e
20.6N 107.2E 60 20.7N 107+5€ 60 18 0 ==.- ~. em - e ae
21.3N 105.7E 35 2]1.1N 1059 So 16 15 ==.~ L or = ew
TYPHOONS wHIlt wIND OvER 3SKTS ALL FORECASTS
WARNING 24~HR 48-MR T2=HR WARNINL  24=HK a#8=HR 72°HR
FORECAST ERROR 22NM  1IYNMT I2INM  129NM 22NM  119NM” 121INM  129NM
RIGHT ANGLE ERKOR 12NM  TUNM  "BINM  Q4NM 12N TTONM  B3INM  94NM
MAGNITUDE OF WIND ERROR 4KTS JOKTS 1SKTS 23KTS 4K3S  10KT> 15KTS  23KIS
B1AS OF wIND ERROR =2KTS =-9KTS -1SKT5 ~23Kis =2KIS  =9KTS =15KIS ~23KTS
20 17 13 8 21 17 7 a3 8
TYPHOON THELMA
0000Z 21 JUL TO 0000Z 26 JUL
BEST TRACK WARNING 24 HOUR HORECAST 48 HMOUR FORECAST
ERROKRS ERRORS ERRURS
POSTT WIND POSIT wIND OST wiNp PUSIT wIND DST WIND POSLT WIND DST #IND
14,6N 13041 30 lee?n 130¢2E 30 8 0 1646N 127.6E 45 37 -5 18.4N L2e.8E 50 78 =20
1S.IN 12940E 35 15.3N 129«4E 30 26 =5 17.4N 126,3E 40 48 =)0 19¢3N 123,26 S0 78 =30
15.6N 12B.1E 40 15.BN 128¢1E 45 12 5 17.8N 124.,2E 60 87 0 19.9N i21.26 70 103 =10
15,.8N 127.7E 45 15.8N 127+6E 50 6 5 17.1N 124.5€ 60 8 =5 lucaN 121.7E 70 38 =19
16,28 12741E SO 1640N 127+6E S0 31 0 164N 126.6E 60 173 =10 175N 124,06 70 225 =1S
16.6N 12643E 50 1645N 126s5E 50 13 0 17.3N 124,vE 60 66 =20 18.2N 120,46 65 103 -2¢
16,9N 125.4E 60 17.2N 125e4E 55 18 =5 187N 121.9E 65 29 =15 194N 11846 70 86 =15
17.2N 124,6E 65 17.,3N J24+5E 60 8 =5 18.3N 121.0E {0 S0 =10 1BesN 117.38 75 205 -5
17.5N 123+8E 70 17.5N 123.8E 65 0 =5 1845N 120.8E 70 66 =15 19:2N 117,06 75 231 =5
18,0N 123.1E 80 1843N 123226 75 19 =5 19.7N 119.8E 85 21 0 199N 116.0E 90 305 20
18.6N 122.4E 80 18,78 122426 80 13 0 19.8N 118,3E 90 86 5 20e2N il&,7E 95 3e2 30
19.0N 121.5E 80 19.2N 121«2E 80 21 0 200N 117.3E 90 160 10 20s2N i13.8f 95 454 35
19.6N 120+7E B85 19.7N 120+5E 86 i3 =5 21.5N 117.0E %0 150 10 23.2N 115.26e 80 306 3p
19.9N 120.1E 85 20.1N 119.8E 80 21 =5 2148N 117.0E 85 195 15 ==¢- "e-g- - == ==
204N J19.7E 85 20.7N 1196E 85 19 0 22.7N 117.2E B85 182 20 ==e= - ee ee
21.3N 119.8E 80U 21.4N 119+8E 85 6 S5 2045N 120.5€ 85 282 25 ==e=- - e -
22.2N 12062E BU 22.3N 12043E 85 B S 20642N 119.,8E 70 8 20 b
23.,2N 120.2E 70 23.5N 120¢2E 80 1B 10 ==y~ <=eey= "¢« oo - = -
24.2N 120.1E 65 2442N 120¢1E 65 [ 0 === =me, - hendii = w= -
25,20 120.0E 60 25.4N 12020E 45 12 =15 ==y« e=a,m == ee o= o= ® -
263N 119.7E 50 275N 1194E 30 T3 =20 w=p= =cey= == == == Temes  m =m =
TYPHOONS WHILE WIND OVER 35KTS ALL FOMECASTS
WARNING 24-HR 4B-HR 72=-HR WARNING 24=HN 48«HR T72=HR
FURECAST ERROR 1TNM 9TNM  200NM  255NM 16NN 97NM 200NM  255NM
RIGHT ANGLE ERHOR 9NM  SHNM 134NM  1STNM ONM  5BNM  134NM  157NM
MAGNTTUDE OF WIND ERROR SKTS 11KTS '19KTS 13KTS SKTS 1IKTD 19KTS 13NIS
B1aS OF WIND ERROR -2KTS  IKTS  =1KT5S ~1KTS «2hTS  IKTD  «1KiS =IKTS
20 17 13 9 21 17 13 9

NUMBER OF FORECASTS

69

< HOUR Fung(aSi

EHRURS
POSLT WIND  OST winp
1he2N Llasbt 53 109 =5
1heBN L13,3L 55 74 ~=ib
21.%N 111.6E 40 222 ~3%
224N 110.7E 30 2a] =45
20e5N 110.26 &5 4 =gy
208N L11.2E 45 123 -25
213N 109.8E SS 98 =10
218N LUB.3E ey 94 =20

posLY

20.1N
21.08
2243N
201N

1943N
184N
19.6N
19.5M

. --

(¢ HOUR FORECAST

ERRORS

wIND
60
60
75
1]

0s7
84
66
122
B4

122.1€
120408
118.9€
119.0E

173
367
394
491

120.2E
116.1E
115408
113,68

wiND
-25
=25
~10
o

-5
[}

S
20
30



6EST TRACK WARNING 24 HOUR FURECAST 40 HOUR FORECASI
ERRURS ERRORS ERRURS
POST} wWIND PUSIT wiND LST winp POSIT wIND  DST WEND POSLT WIND DSE wIND
2800007 25,5N 130.2E 35 25.4N 130.3tk 30 B =5 294TN I2B.0E #5 55 =5 20e6N 126426 55 206 =40
2B8UO00Z 25,4N 129.8E 40 25,4N 129+9E a0 5 0 258N 128,1E S0 B4 =10 20e9K 125.76E 60 216 ~40
2812002 25,3N 129.4F 40 25.2N 129+3E 45 B 5 25.6N 127.9E 55 115 =10 26¢6N 125.,2E 65 186 =3y
2814002 25,2N 12848 45 25.2n 128.8E 45 O 0 257N 126.%E D0 140 ~40 26s4N 124.0E 60 145 =45
2900007 24,90 12841E S0 24.8N 128+2E 55 B 5 24.8N 125,0E 065 96 =30 253N 123.0E T0 5B =40
2906007 24,68 327436 60 2448N J27+6E 65 20 5 25.2N 12a.¥E IS 116 =25 £beIN 121.8E 80 79 =25
2912004 23,9n 12645E 65 24424 126+4E B0 19 15 23.6N 122.2E 90 14B ~lu 27N 119.1E 65 125 =35
2918007 23.,4N 126.0E 90 23.3N 125¢5E 95 2B 5 22.2N 121.0E 1i0 188 5 22.1N 11841E 95 198 5
3000002 23,28 125.6E 95 23.0N 12548E 95 12 0 21.8M 123.0E V0 162 =10 Zie2N L20.BE 90 240 10
3006002 23,3N 12543E 100 23.3N 125+5E 100 L1 0 22.9N 124.0E 115 174 10 2Zig8N 121.9E 115 287 S0
3012002 23,5N 124+9E 100 2346N 125¢0E 100 8 0 23.8N 122.7€E 90 114 -10 Somen me e eo
301800Z 24.0N 12444k 10> 2440N 12442E 100 11 =5 252N I21.4E 90 69 0 e
3100007 24,5M 12346E 110 2443N 1234BE 110 16 0 25.5N 121.2E kU0 119 20 ==e= ==cee == oo o=
3106007 25,0n 122.6E 105 25,0N 122e8E 110 11 S5 269N E1BecE 60 1)4é =5 == "ecye = o= ao
311200Z 24.9N 121«4E 10U 25,30 121+3E 105 24 § e=ec o=me,m  Fo me s el "eas we ee an
3118007 24,BN 12042E 90 25.3N 119¢BE 95 3T 5 ==4= =ee,= =c oo es emge feope  @c e, e
010000L 24,9N 119.1E 80 24.9N 119¢2E 90 5 10 ==.= - em e Temes  wm  ee -
0LVv600Z 25,0n 118.0E 65 24.9N 118e3E 65 17 0 ==.= - == e- Seme=  ®e  ee e
TYPHOONS whILE wIND QVER 3SKiS ALL FOMECASTS
WARNING csa=HR 4B8=-HR T2=HR WARNING 24=HN  4B=HR T72=HR
AVERAGE FORECAST ERROR 14NM  JZINM  L74NM  180NM 14NM  121NM° 174NM  1BONM
AVERAGE RIGHT ANGLE ERHOR BNM  72NM 123NM 162NM BNM  T2NM  123NM 162NM
AVERAGE MAGNITUUE OF WIND ERROR 4KTS  LeKTS 33KTS 25KiS 4KTS  14KT> 33KIS 25KIS
AVERAGE B1AS OF WIND ERROR 3KTS  ~9KTS =20KTS -25KiS 3KTS  =9KT> =20KTS ~25KTS
NUMBER OF FORECASTS 18 14 lo 6 iy s 10 6
TYPHOON BABE
0000Z 02 SEP TO 1800Z 10 SEP
BEST TRACK WARNING 24 HOUR PURECAST 48 HOUR FORECAST
ERRORS ERKORS ERRURS
POSIT wIND POSIT wihy UST wiNp POSTY wIND DST WIND POSLT WIND UST WIND
020000Z B,3N 14446E 30 BeON 144e5E 30 19 0 103N 139.3E 40 46 U I3¢1N 134.0E 45 143 =15
0206002 8,5N 143.0E 35 B.7N 143+0E &0 12 5 1leIN 137.7E 50 48 5 140N 132.6E 60 195 o
0212002 8,9N 141.5€ 35 9.2N 141.8E 40 25 5 2,0N 136.7E D0 88 0 143N 132.2E 60 209 o
021800Z 9.4N 140.1E 40 9.5N 140-SE 40 24 0 11.9N 135,/E 50 83 =5 14.3N I31.0e 60 210 o
0300004 9,8N 13847€ 40 10.0N 139<0E -40 21 0 118N 133.0E 50 72 -10 134N 128.6E 60 236 ¢
030600Z 10,4N 137.3E 45 10.3N 137eSE 45 13 0 1243N 132.¢€E 55 110 =5 144N 127.26 65 305 5
031200Z 10.7N 13640E 50 10.8N 136+3E 45 19 =5 ]2,8N 131.4E 55 133 =5 150N i26.5€ 65 321 5
0318007 10,78 135406 55 11.3N 1352 45 38 =10 13.4N 130.4E 55 173 -5 losIN 125.4E 65 358 5
0400007 10.78 13441€E 60 11478 134e4E 50 62 =10 13.5N 130.3E 60 165 0 15.5N 126.3E 70 259 5
0406002 10,AN 133¢3E 60 10.7N 13400E 60 42 0 10.9N 131.1€ b0 6 20 12.0N 427.S5E 100 183 30
0412007 10,8N 132,4E 60 10,88 132,6€ 60 12 0 10.9N 128.9E 80 83 20 LI.SN 125.7€ 90 296 15
0418002 10,9N 131.9E 60 10.8N 131+8€ 60 B 0 11e0N 128.cE B0 124 20 1ieSN 125.4E 90 329 1o
0500002 11.0N 131.SE 60 10.9N 131+6E 60 B 0 112N 128.3E (0 159 5 1Lle9N 125.0E 65 354 =20
0506002 10,98 131.0E 60 10,9N 130s7E 60 18 0 11.3N 127,56 10 215 0 LsIN 126.2E 55 410 =40
0512002 11,18 130.3E 60 1]1.0N 130.3E 60 6 0 1143N 127.6E 70 249 <=5 12:3N 124.1E 60 427 =55
051800Z 12,1~ 13040t 60 11.1N 12999E 60 60 0 11e6N 127.3E 70 271 =10 12e4N 12442E 60 464 =55
0600002 13,2N 130.1E 65 13.2N 130.1E 70 0 5 16.2N 12847€ B0 30 «5 18.7N 125.2E B85 160 =S
060600Z 14.2N 129.7E 70 lasIN 129¢8E 75 B8 5 17.2N 127.3E 85 46 =10 1942N 123.7E 90 218 =40
061200Z 15,2N 129.1E 75 15.0N 129+3E 75 17 0 1843N 126.7E B85 63 =30 20e6N 233 90 210 =40
061800Z 15.9N 128.8BE 60 15.9N 128+8E 75 0 =5 190N 1206.4E 75 69 =40 <Z1:8N 123.6E 80 216 =4S
0700002 16,7N 128.6E B85 16.4N 128s7E 80 19 =5 19.2N 126.4E Y0 93 =0 21e9N L123.4E 100 273 =20
0706002 17,78 128+43E 95 17.7N 128«2E 90 6 =5 212N 125.,8E 100 S7 =30 23.IN 123.4E 110 293 =5
0712002 1B.5N 127.8E 115 1B.SN 127+7E 100 6 -15 21.5N 125,0E 11S 103 =15 236N i21.8E 110 422 o
0718002 19.5N 127+5E 115 19.4N 127+4E 105 8 -0 22.7N 125.¢E 1iS 121 =10 253N i21.5E 110 412 5§
0B0000Z 20,58 127436 130 20.5N 127«1E 130 11 0 2%.0N 125.4E 130 144 10 27+2N $24.8E 125 211 20
0806007 21,4N 126,BE 130 2}1.3N 1264BE 130 6 0 24.8N 125.4E 1¢5 174 10 2B.0N 125.0FE 120 178 25
0812007 21,9N 12648E 130 22.1N 12646E 130 16 0 25.5N 125,26 1¢S 205 15 28e6N i25.2F 120 lse 35
0B1B00Z 22,6n 12744E 125 22.5% 12740 130 23 5 25.5N 127.2€ 1¢0 224 15 28.7N 127.8€ 115 330 45
0900002 23.6N 128+0E 120 23,7 128.0€ 130 6 10 27.3N 129,9E 1¢0 315 15 ==e- .- e e
090600Z 25,0N 128.6E 115 25,08 128¢4E 125 11 L0 28.8N 129.6E 115 307 20 w- e e
0912002 26,9N 128.7€ 110 26488 128+9E 125 12 15 31.8N 130.5 lie 368 25 .. e e
0918007 29,2N 127.9€ 105 29.1N 127+9E 125 6 20 35.TN 122.¢E Y0 251 20 .. == e
1000002 30,7N 125¢3E 105 30.7N 126¢0E 120 36 15 =cee @ea,® ==  we o= - ee ea
1006002 30,98 124.2E 95 3p.78 124<1E 110 13 1S ey e es a- o= ee ea
1012002 31.2N 123+3€ 85 31.2n 12340FE 100 1S 1S manym v ee we e e ea
1018002 31.5N 122.3€ TV 31.5N 12200E 85 15 U5 =~=y= =ea,=s = oo .- D
TYPHOONS wrILE wIND OVER 3ISKTS ALL FOMECASTS
WARNING 24-HH 48-HR T2-HR WARNING 24=HK 4B<HR T72=HR
AVERAGE FORECAST ERROR 17TNM  J44NM’ 2TINM  45BNM LINM  134NM~ 279NM ~ 45BNM
AVERAGE RIGHT ANGLE ERRUR 11NM  9SNM  192NM  324NM LINM  O5NM  192NM  324NM
AVERAGE MAGNITUDE OF WIND ERROW 6KTS 13KTS 2I1KIS 26KTS 6KTS I3KTY 21IKIS 26KTS
AVERAGE BIAS OF WIND ERROR 2KTS  =1KTS . =6KTS =21KTS 2KTS  =}KTD> =6KTS =21KTS
NUMBER OF FORECASTS 35 32 28 23 36 32 28 23

TYPHOON VERA
0000Z 28 JUL TO 0600Z 01 AUG

70

7¢ HOUR FOHECASI

ERROHS
POSLT wing  0ST winp
2R.5N 123,98 o5 239 -4
2B.5N i23.8L 70 219 -3
27BN 122,98 7> 191 =25
27.3N 121.56 7u  le5 -20
26+2N 120,76 75 1ll6 =5
27430 45 150 =20

119.1E

.y

T2 HOUR FORECAST

ERRORS

POSLT
165N 1284 7E
17.0M i27,7€
17.3N 127.7€
16.6N 126.1E

2443E
22.9E
21.8E
20.5E

WEIND
50
i
70
70

DSV
366
411
400
asi

1545N
164N
18.3N
18+9N

363
408
457
506

348
352
*56
92

553
595
610
650

1778
143N
12.9N
13. 1N

22.6E
23.3E
22.4F
22.1E

13.3N
1346N
135N
13.78

21.2E
20.3E
20.7E
20,8E

21.0E
19.4E
19.5€
20.3E

2043N
20+4N
223N
23.9N

435

S70
518

241N
2642N
268N

12040E atia
319

326

-

577

wiNp

-10
i0
i0
10

5
-]
[}
-5

-5
15
-30
=30

-75
-840
-840
-75

-30
-25
-20
-0

-15
=10
-5



TYPHOON DINAH
1200Z 14 SEP TO 1800Z 23 SEP

HEST TRACK wARNING 24 Hyul FURECAST 48 HOUR FORECAST e MOUH FORECASH
ERRUKS ERROKS ERRORS LRRORS
pPos1! WIND PUSIT wIND DSY WIND POSLI WIND UST WIND POSLT wIND OST ®minD POSLT WIND DST wINn
1412004 21.,4N 12748E S0 21.58 127«9€E 30 B ~C0 223N 122,4E 45 245 <15 243N L19.1E 35 376 "1h  2644N llbest 30 450 =20
1818002 20.5N 12642E 55 207N 12676 30 30 =<5 20.3N 121.4E 45 1850 =10 <2le3N 518428 50 277 0 22.5N 115,3t S0 31 =5

ASUU00Z 19.4N [24e6E 60 133N 124¢4E 50 13 =10 19.4N 11B.¥E ©0 140 20 ZLle)N 1)5.2E 66 263 )0 23.0N hll.bk 39 433 =2%
15060002 1B,7N 123.6E 65 18.8N 123+6F b0 B =5 19eIN 119.eE ©5 116 20 <20e8N 115.6E 60 <200 10 22.9N 111.9E &> 412 -1%
15120072 18,2N 122.6E ©0 18.3N 122+6E 70 6 10 1H.IN 118.cE /0 62 20 194IN 1la.dE 80 157 30 Z1.0N 120.2E BU 443 20
E51800Z 17.8N 121.1E S5 17.8N 121<4E 65 17 10 180N 117.2E 70 73 20 19¢3N 11343E 80 208 2% 21.38 109,85k 75 «73 1o

1600002 17,30 1200t 40 17.30 120+0E 60 0 20 17.4N lla.0E 80 98 30 lBsIN LU9TE 75 420 15 1H.6N lUs.3E 60 70 =5
1ou600Z 17.2N 119e0E 45 17.4n 1193E 55 21 10 175N 114.1€ ©5 120 15 L78N 109.0F 60 48é 0 1R3IN l0s.6E S> BOO ~1lU
1612002 17,1N 117.9E 50 17.2N 118¢2E SS 18 5 1745N 113.8E 65 109 15 18eIN §09.4E 60 «79 0 198N 05,4t 955 160 -i0
1018002 16.8N 117.,0b S0 174,28 117¢0E %5 24 S 17a5N 112.,8E 65 200 10 L¥e2N 108.7t 60 531 =5 19.7N 104,86k 4> dus =25

J70000Z 16.BN 11602 50 168N 115¢BE 60 23 10 167N lll,0t ©5 323 S 17+0N L0749E 60 015 =5 JHe@N 100.3E 30 854 =45
1700002 17,5N 11642E 50 17.2nN 116+4€ o0 21 10 175N J13.3E 55 245 =5 18e4N il0.0FE 50 490 =15 19,7N 106,9t 40 697 =35
1712007 16.9N 1105¢6E 50 17.3N 115¢8E 60 26 10 17.7N 112,vE 55 288 =5 1Be4N 109.6E 50 936 =15 19,YN 106.3E &t 718 =30
I74B00Z 17,3N 11643E 55 J7.4N [152E 55 63 0 179N lic.«E 50 329 =15 18eS5N 109.5E 5 Sa7 =25 19.9N $06,4L v 70) =2%

180000Z 18.0N 117+1E 60 17.2N 117-3E 55 49 =5 19.1N 115,88 60
1800007 16.4N 11T745E 60 18.9N 117+2E 55 B =5 20.S5N llo,«E 60
1812002 19,08 117.8E 60 19,0N )117.6E 60 k1 0 21.2N l1d.0E 09
1818002 19,4N 118.0E 65 19,58 117+9E 60 8 =5 21.6N lld.cE 60

1leel€ 55 293 =20 2246N 1llent &0 399 =2%
LlaebE S0 301 =2% ==y= ~=v,= == =o o
117.0E 60 236 =10 22N J17.4L 45 388 =I5
118.0F 50 256 <15 26¢3N 117.8t 45 4oy -10

1900002 19,6% 11844E 65 19.88 118038 00 13 =5 21.6N 119,48 o0
1906007 19,6N 1168.7E 65 19.9N 118¢6E 60 19 =5 21.6N 119.0E b0
1912004 19,6N J119.0E 65 20438 118+9E o0 42 =5 2Z41N 119.8E 10
1918002 19,.8N 119.1E 70 19,98 11906 &0 8 -10 21.2N 119,88 10

LI945E 50 247 =15 26.5n 119,26 45 523 =%
B19.8E 50 &R0 =15 263N Llb.pt 35 554 «Ib
12041E 65 J10 5 26.0N 119,08 60 619 15
12000E 65 329 10 25.0N 119.5t 6u 631 1>

2000004 20,18 11943E 75 20.0N 1191 65 13 =10 21.3N 119,8E [0

! 120.0E 65 374 15 25.0N Lly.4t 60 593 20
200600Z 20,2N 119.3E 75 20.2N 1194 7o 6 =5 Z2l.4N 120,36 /0

120.0E 65 439 15 24.7N ilg.0E 60 721 2%

2012002 20,2N 119.1E 70 20.3N 11954E 70 1B 0 2l.0N 120.1E 10 120,26 65 479 20 241N 120.0E 60 824 a0
201800Z 20,2N 118.9E 65 20.2N 118%E 70 0 5 2046N 119,88 70 12043 65 538 20 23.9N 120,06 60 892 3>
2100002 20,0N 118.4E 65 19.9N 118«8E 70 23 5 20.38 1l19.9E &0 121.1€ 55 631 15 - ee ==
2106002 19,8N 317.8E 65 20.18 118¢0E €5 21 0 2l.6N 117.,9E o0 118.4E 55 657 20 - e ==
2112002 19,7N 117.3E 60 19.7n 117+3E 65 0 S 19.,7N lla.sf b5 113,0E 45 %49 25 L
2118007 18,9N 1164E 55 19.6N 1164+2E 65 43 10 19.8N 113,uE 55 il1.1E 45 468 20 -= - =-
2200002 18.4N 115.7€ 50 18428 115¢6E S5 13 5 16.0N L13,6f 45 ey me == aa - .o wa
2206007 17.8N 114e8E 50 177N 114¢9E 55 8 5 161N Lil,¥E 45 R - ee ==
2212007 17.IN 113,98 45 [7.2n 113+9€E 60 6 15 15.IN 110.9E 50 L B
2218002 16.3N 113.1E o5 le.5n 113+1E 60 12 15 153N 109,8E >0 ceemer = e e = = =

2300007 15,5N 112e3E 40 15.7N 112¢4E S0 13 1o
230600Z J4,7N 11144E 35 14.7N 110+8E 50 35 15
2312007 13,78 110+4E 20 )4.0n 110+1E S0 25 30
231800Z 13,1N 109.1E 25 13.5N 108BeS5E 35 42 10

- - - -

-, e .- e=
-
can,- - - ==

TYPHOONS WHILE WIND OVER 3SKIS ALL FORECASTS
WARNING 24~-HH 48<HR TZ-HR WARNING 2a~HK 4B=-HR T72=HR
AVEHRAGE FORECAST ERROR 18NM  161INM  391NM  S5Y2NM 19NM  259NM~ 396NM  613NM
AVERAGE RIGHT ANGLE ERROR 1INM  JO7NM  C55NM  409NM 13NM  106NM  254NM  398NM
AVERAGE MAGNITUDE OF WIND ERROR BKYS 11KIS  J4KTS 1BKIS 9K1S T12KTd I5KIS 208TS
AVERAGE B1aS OF wIND EMRDR 2KTs SKTS IKTS  =9KIs 3nTS 6KT> 3KTS  =6KTS
NUMHER UF FORECASTS s 32 28 23 a8 3a 30 25

71



030000/
0306900Z
0312002
n3i8002

ga0U00Z
04u6002Z
0412007
0418002

0590002
0500002
0512004
0518002

0600002
0oub00Z
0612007
0618002

070000Z
0/veQ0Z
0712002
QTiBoOZ

080000Z
0Bu600Z
0812002
08l800Z

0900002
09y6002Z
0912002
0918002

1090002
1000002

AYERAGE
AVERAGE
AVERAGE
AVERAGE

21v600Z
2112002
2118004

2200002
2206002
2212002
2218002

2300002
2306002
2312002
2314002

2400002
2406004
2412002
2418002

2500002
2506002
251200
2518002

2600007
20606002
2612007
2618002

2700002

AVEHAGE
AVEHAGE
AVEHAGE

PO
16,5N
168N
17.5N
17.8n

18,0N
18.6N
19.3n
20.0N

20.6N
21.2N
21.BN
2244N

23,0N
23.8N
24.4N
25.2N

26.2N
274N
28,5N
29.7N

30.9N
32.3n
33,4N
34.5N

35.9N
37.3N
38,7N
40,0N

40, 9N
41,6N

#EST TR

ST1
155.8E
156«4E
1564 6L
15642E

15545€
1554 1E
154#5E
153.7E

152.9E
151+8E
1514 0E
1504 3E

149.7E
149.2¢
148.7E
148 2E

187.7E
147.4E
147.3E
147,.3L

147.5E
14842E
149.3E
150.5E

15158
153.1E
155.3E
15844E

16244E
166,8E

ACk

wWIND

FORECAST ERROR
RIGHT ANGLE ERRUR

MAGNITUDE OF wlIND ERRUR

TYPHOON GILDA

0000Z 03 OCT TO 0600Z 10 OCT

WARNING 24 HUUR FURECAST
ERROKS ERRORS
PUSIT WIND  UST wiND POSIT wINO  DST wihd
l6e7N 155.7E 30 13 0 2042N 152.2E 35 228 =5
17.5N 155¢5E 30 66 B 203N 153.9E 35 122 =5
17.70 155«BE 30 &7 0 19,8N 15S.,vE 40 41 =5
IBe2N 156+1E 30 25 =5 20.2N 1SS.8E 40 118 =)b
18.0N 155¢8E 30 37T =10 19.6N 155.9E 40 179 =25
184N 155¢5E 40 37 0 19.0N 155.¢E 50 232 ~15
18+2N 155+4E 40 83 =5 19.2N 1S5,1€ 50 277 =15
20.1N }153¢6E 45 B <10 22.4N 151.1E S0 a4 =15
2048N 152+4E 45 30 =20 239N 143.8E 90 73 =10
21438 15)e4E 65 23 0 24.5N l48.0E /S 53 I
2242N 15062E 65 50 0 25.2N lac.’E IS 119 15
22.5N 149e7E 65 34 0 261N 146.8E 60 93 ¢
23.3N 15040E 65 2¢ 5 26.7N 149.9E 60 101 ©
24.0N 150.0E 55 45 =5 27.3N 15}.vE 45 191 =20
24.9N 14941 %5 37 =5 2B.4N lay,lE »S 95 =2¢
25.0% 148+0E 55 16 =% 27.9N la46.9E 45 10 -2¢
25.6N 14B8¢1E 60 «2 0 28.TN la7,%€ 60 13} =10
2648 147¢3E 60 36 *5 30.5N la7.1€ 55 121 =10
2B.7N (472 00 13 =5 34.2N la8.7E 55 S6 =10
29.6N 146¢8E 65 27 0 35.0N la48.vE ©0 126 0
30.8N 147+6E 65 B =5 36,2N 150.2€ 45 65 =10
31e9n 147+7E 65 35 0 36.8N 151.0E 4S5 104 =5
33.5N J4B29E 65 21 0 39.3N 154,5E 95 52 v
3448BN 150¢9E 60 27 0 38.5N 159.9€ 40 113 0
35.4N 1519E 60 36 5 38.6N 158.5E 45 226 S
36.3N 153+3E 55 60 5 39.5N JE 5 320 15
38.7N 155+3E 50 0 5 ~=e- - e ==
40e2N 157+0E 45 65 5 == e e= ==
#1.3N 160+2E 40 102 0 ==¢= owe,= - - ==
42,8N 164¢3E 40 132 10 ==¢=e ===,- - .. ==

BIAS OF wIND ERROR
NUMBER OF FORECASTS

REST FRACK
PosIT WIND
16,6N 147,58 30
17.1N 147.3€ 30
17,5N 146.,7E 35
17.58 145.9E 35
17,38 145,1E 40
17.0N 145.4E 40
17.2N 146,26 &5
17.98 146.7E SO
1Bo4N 147+5E S5
19.3N 148.2E 60
20,4N 149.0E 65
21.3N 15042 70
22,0~ 151e6t 75
23.2N 152.4E 75
24,38 153.5E 85
25434 154436 90
26,3N 155,06 90
27.3N 155,5E 90
2B.IN 155.9E 85
28,88 15603 85
30.2N 157,26 10
32,3N 158.6E 55
34.8N 160.3E 45
IT.IN 162.86 35

FORECAS| ERROK
RIGHT ANGLE ERROR

MAGNITUDE OF wiIND ERROR

AVERAGE JIAS OF wIND ERROR
NUMBER 'OF FORECASTS

WARNING 24~HR 48-HR 72-HR WARNING 24=HN &8-HH 72-HHK
3I5NM  123NM  19INM  272NM JONM LIONMT 198NM  29ahM
19NN 5BNM " BTNM  142NM 22N DANM  BONM  139NM

4KTS 10KTS 12KTS 10KTS 4KIS  1OKTD> 12KTS 10KI>
«2KTS =7KTS ~12KTS -10KTS ~2hTS  =6KTS =11KTS =9KTS
26 25 21 17 30 26 22 18
TYPHOON IVY
0600Z 21 OCT TO 0000Z 27 OCT
WARNING 24 HOUR FORECAST 48 HUUR FORECAST
ERRORS ERRORS ERRORS
POSIT wIND DST WIND POSIT wWIND DST wIND PUSLT WIND US1 #IND
1648N 147e3E 25 21 =5 196N laT.cE 45 182 5 <Z¢edN 147.3E S0 263 =5
173N 147+7E 30 26 0 20.2N 148,26 45 248 b 23.3N 148,36 55 239 -5
17.2N 147¢3E 30 39 =5 193N l47.¢E 45 138 U <Cle7N 147.4E 55 118 =10
180N 147¢0E 30 ©9 =5 20.2N la7.,uE 45 138 =b 23¢3N 147.,6E 55 187 =15
17.3N 145¢3E 35 11 =5 1B,7N 143.7E 45 216 ~10 20¢3N 1e2.6E 55 511 =2¢
17.5N J44+6E 40 S5 0 179N 143.¢cE 50 295 =10 182.0 55 617 =20
17.3N 14601E 45 8 0 18.3N 145,¢E 55 248 -10 143.9E 60 595 =25
17.8N 146+7E  So 6 0 19.7N lab.sE D5 233 =15 L14b.4E B0 470 =30
17.8N 147+1E S5 42 0 19.8BN 147.bE 05 249 =)v 147.5¢ 70 476 =20
184BN 14709 60 34 0 2J3.IN le9.cE /5 176 ¢ i51.96 75 201 =15
20.2N 14Be4E 60 36 =5 25.1N 150.vE 75 196 -lv i5¢.1€ 75 192 =190
21+8N 150+3E 65 30 =5 27.3N 153.0E /5 122 =15 159.0E 75 ¢5b -19
2146N 151¢8E 70 26 =5 25.1N 156./E /5 116 =15 16le4E TO 218 o
23.2N 152¢5€E To S =5 29.0N 155.5E 70 102 =-2¢ i62.1E 65 212 1o
25.0N 154«4E 80 64 =5 32.2N 159.cE 95 298 10 169.0E B85 #41 40
25.4N 154¢5€ 80 12 =10 29.4N 156.2E 85 36 O 158.8E 75 285 40
26,48 156+4E 90 33 0 3U.TN 155.06 85 88 1S e = es ea
27.28 15502E 90 17 0 30.8N 156.0E B0 128 25 - e ea
CT+8N 156+4E 90 32 S 3le2N 199.7E B0 217 35 - o= e=
29.4N 156¢3E 8BS 36 0 33.7N 159.4E T0 290 35 Semes  we == e
300N 1570 B85 16 15 emie wee,s  Fm ao m- e N
31¢3N 1SBe3E 75 62 20 eme= ~=m,= "=  ae == Terew @ es ew
32.6N 159¢4E 70 139 €5 eme= mea,s  Ce - == R
39438 164¢9E 50 137 15 e=ie eeeye  To ee - Temem  wm ee ew
TYPHOONS wHILE wIND OVER 35KiS$ ALL FORECASTS

WARRING 24~HR 48-HR 72=HR WARNING C4=HK 48=rR  T72=HR
41NM  [BONM  330NM 4 08NM 4ONM  LBENM  330NM  408NM
23NM  77NM  167NM  24LNM 22NM  TTNM 167NN 24]0M
6KTS 13KTS J7KTS 23KiS 6RIS  A3KT> LTRSS 2380
IKTS  IKT3  =ek¥S ~15KIS IKTS  IKTD>  =6KIS =15KTS
22 20 16 12 24 20 i 12

TYPHOONS wHILE WIND OVER 3SKTS

72

4t HOUR FORECAST

EHRURS
POSLT WwIND UST winD
224N L48.8F 40 260 =25
22eaN L151.6F 40 T3 =25
Cle?N Lb3,6E 45 144 =20
22e2N I55,0E 45 26U ~29
2le6N 155,3E 45 321 ~15
2045N L54,6F 55 358 -5
2UsTN 154,56 55 389 =5
244N 148.9E S5 42 ~5
2745N 14T.26 55 82 =5
2748N 148,56 65 63 ¢
2840N 146.1E 65 67 9
3040N 147.08 55 2e =10
307N 151,86 50 221 -20
31.0N 154,3F 35 320 =30
31e2N 5243t 40 201 =25
047N L43,9E 40 22Y =20
32.8N 14G,1E 45 <220 =10
334RN L169.TE 45 266 =5
39.7N L156.5E 45 70 0
@0e3N 1D4.3L 45 18y L]
4140N 157.6E 35 217 -5
343N I58.9E 35 354 5§

ALL FOHECASTS

1¢ HOUR FORECAS}

ERRORS
Pos1Ll wiNUD  UST wiNn
29. 7N 146.0E &5 258 =19
244N 149.0E 4> 36 =15
237N 152,28 50 195 =10
263N 154.,9E S50 367 -10
235N 1b4,9E S0 422 =10
223N 153,99 60 4656 =5
224608 153,09t 60 497 =5
27.70 JaT7.8E 6u 122 =5
310N 1aT,6E 5% 8 ~15
3tedN iS51.3E 55 173 =10
33.2N $48.6E 55 37 =19
37,6N 150.8E 50 1le ~10
YN 157,00 40 295 <15
347N 159,68 30 350 ~20
334BN t56.9E 35 303 -0
33.2N 1b4.Bt 35 a4} =b
35N 153,26 35 533 =g
3heUN ID4.2E 35 614 5

7¢ HOUR FURECASI

ERRURS

PusLl WiNU  LSY wiND
258N 149,28 SU 262 -2%
2643N 150,26 55 220 =20
24+6N teB. 8t 55 256 -3¢
27.0N A49,1E 55 297 <35
223N 1424.2E b5 736 -39
223N 141.7E 55 ©su5 -3
2246N 143,6E 60 Tay =25
25.0N 186.8L 63 954 =20
25.0N 147.9E 15 sH2 5
3442N 158.3E 60 114 5
35.8N i61.7E 60 91 15
36e4N 167,60k 60 240 25

_——
o -
cen,-

——— -



2812002
2818002

2900002
2906002
291200Z
2918002

30000027
3006002
3pl200z
3018002

3100002
3106002
3112002
3118002

0100002
0loe002
0112002
0118002

0200002
0206002
0212002
0218002

0300002
0306002
0312002

AVERAGE
AVERAGE
AVERAGE
AVERAGE

REST TRACK

PoSTT

19.4n
19.8N

20.4M
20.8N
21 . 4N
22.1n

22,90
23.5N
24 ,4N
2443N

24,2N
2446N
25,0N
255N

25.8N
26,0N
26,2N
26,3N

26,5N
26.9N
27.1N
27.4N

27.1N
26.4N
25.8N

FORECAST ERROR
RIGHT ANGLE ERROR
MAGNITUDE OF WwIND ERRUR

156.9E
156.5E

156+ 2E
156.2E
15646E
157.0E

157.3E
158.0E
15846E
157.SE

15643E
15449E
1534 4E
151.5€E

1494 4E
147.8E
146.8E
146.3E

1464 0E
14642E
146.4E
146e4E

146.7E
146.3E
145.6E

WIND

30
35

40
S0
60
[-13

65
60
55
50

TYPHOON JEAN
1200Z 28 OCT TO 1200 03 NOV

WARNING 24 HOUR FURECAST
ERRORS ERHORS
POSIT WIND UST wiND POSIT wWIND DST WIND PO
193N 15649E 30 6 0 23.2N 153.1E 45 221 =15 279N
20.4N 15529 30 A9 =5 25,0N 152,6E 45 297 =20 <dHe6N
20.3N 156+4E 35 13 =5 23.2N 156.1E 45 68 =20 275N
209N 156+0E 55 13 5 2440N 156.4E 60 92 0 28.0N
20498 15651E 60 41 0 22.3N 155.3E 80 220 25 @5¢8N
21.9N 16742E 65 16 0 24.6N 158.6E H0 62 30 &8.0N
23.0N 157+8E 65 28 0 26.7N 160.JE >0 262 S
23.6N )57¢6E 65 23 5 27.0N 159,0E 55 263 15
24.7N ISBs6E 60 1B 5 27.TN 1o2.0E 45 488 10
23.6N 157:9E 55 47 S 25.2N 160.¥E 35 508 5
24.0N 156+3E 30 12 =15 152.5€ ¢5 237 =5
24 02N 30 29 ~iD canym e ae =

25.0N

2646N
27.2N
270N
27.0N

27.7N
27.2N
26.0N

8IaS OF WIND ERROR
NUMBER OF FORECASTS

30 S =5

- - e

- - - -
-

14641E 30 B 0 29.3N 146.3E 40 133 10
145¢8E 30 28 0 30.1N la7.2E 35 226 10
1470E 30 32 © 27.7N 150.0E 30 261 S
146eBE 30 32 0 =een memym = e o=
14601E 30 48 0
146e6E 30 S50 5
14660E 25 25 O

—— ==, - - w=
—_— ee,e -~ - e

e ®aw,™ - - =

TYPHOONS wHILE WIND OVER 35KTS
WARKING 24~HR 4B~HR T72=HR
24NM  219NM 2BONM 1007NM

48 HOUR FORECAST

S1¥
158426
i6142€

160.BE
is1.3€
i57.0€
is2.0€

16649E
i65.4E

LT
-

wIND
40
“0

“0
50
70
65
45
45

ALL FOKECASTS
WARNING 24=HH 4B-HR T72=HR
20NM  23YNM  489NM 1007NM

ERRURS
OST WEND
216 =15
324 =10
312 -5
398 10
200 35
S79 35
942 15
95¢ 15

16NM  14INM  212NM  775NM- 14NN 14ONM 288NN TTSNM

S5KTS 16KTS A5K¥S  5KTS 3KT5  13KT> 18KTS  SKTS
~2K¥S  3KTS  3K¥I5S =5KIS =1KTS  &KT3 10KTS =5KTS
12 9 5 1 20 14 8

73

¢ HOUR FORECASY
ERRORS

POSLT
30.9N 171.3E

——ym  mmm=

-y

——y®  Tem,w
. patal'S

- -
.y mmage

wIND
30

DS
iloo7

nIND
-5



0606002
00l200Z
06180027

07uo00Z
0706002
0712002
6718002

0800007
0806002
0412002
081800

0900002
0906002
0312002
0918007

1000002
1006002
1012002
1018002

11v000Z
1106002
111200Z
1118002

1200002
1200002
1212002
1218002

13v0002
1306002
1312002
1318002

140v00Z
l4ub0uZ
1812002
1418002

1500004
1506002
1512002
1518002

1600002
1606002
1612002
1ol8002
1700002

AVERAGE
AVERAGE
AVERAGE
AVERAGE

P!
10.BN
1l.2N
1i,6N

121N
12.6N
12.8N
13.0n

13.2N
13.3N
13.6N
13.8nN

14.0N
14,3N
187N
15,0N

15.1N
15.0n
14,98
14.8N

14.8N
14,.7N
14.7N
14,7N

14.6N
14,6Nn
l4.6n
14,6N

1e.7N
14.7N
14.7N
14,8N

15.1N
15,3N
15.8N
162N

1646y
17.1N
17.6N
18.4N

19.51
20430
20.8N
21.3n
21.8N

BFST TR

sti
153.2E
152+4E
151.5E

150.7E
149.8E
1484 9E
148,2E

187.4E
1464 1E
14446L
143.0E

141.3€E
139.8E
138,3€E
136,9¢

135.5¢E
134,3€
133.1€
13242E

131.5E
130.8E
130.1€
129.6E

1284 9E
12B+2E
127.3t
1264 4E

1254 3E
12442E
1234 1E
122.2E

120.7E
119,5E
118,5E
118.2€

118.1E
118.2E
118.4E
119.0E

1199
121.1E
12244
123.9¢
12544E

ACK

wIND
25
30
35

125

120
115
110
110

110
145
105
110

1o
115
115
105

90
65
40
35

35
35
«0
40

40
35
30
30
30

FORECAST ERROR
RIGHT ANGLE ERKUR

MAGNITUDE OF WIND ERROR

WARNING

POSIT WIND
11.0M 152+9E 25
11.68 152¢7€ 30
11.8N I5)e5€ 35
11,98 151<1E &g
12.5N 150+0E 40
12.9n 149¢1E &0
131N 148e6E 40
13.3N 147e2E 55
13.3N 14620E 60
136N Jé4e6E 65
13.9N 143.2E 70
140N 141+5E B0
1442N )140¢2E 95
14460 138¢5E 100
15.0N 137+0E 105
15.3N 135+6E 110
148N 134¢1E 115
14,808 132.9E 120
lao7N 132+2E 120
164.7N 1313E 120
14,78 130+7E 120
14,78 130.1E 120
147N 129+6E 110
Ll4.7N 129-1E 105
14.6N 128+1E 1US
1446N 127¢4E L0S
1a.6N 126+2E 105
14.4N 125.5E )10
lasbnN 124-2E 110
1446N 123¢1E 120
14.7N 122¢1E 115
15.2N 120+7E 95
15.6N 119+6E 99
I5.5N 118«1E 63
15.9N §117+7E 55
16.4N 11Be0E 45
16.5N 118-0E &9
17.60 118¢1E &0
18./N 1186 35
19.98 1193 35
205N 121+2E 430
21.0N 122¢0E 30
2i.4N 12302E 30
2145N 125¢6E 25

HIAS OF WIND EKROR
NUMBER UF FORECASTS

TYPHOON KIM

06002 06 NOV TO 00007 17 NOV

24 nOUR FURECAST

ERRURS
OST winp POST |
21 0 13.0N 149.7E
30 0 13.6N 150.0E
12 0 13.3N 148.9E
26 0 12.9N 148.8E
13 0 13.8N l4o.sE
13 0 J4+2N 1aS,.8E
24 =5 14,2N laS,3E
13 5 14.0N le3.cE
6 S 1444N lal,.lE
[ 0 145N 139.2€
13 =10 15.0N 137.7€
12 =15 15.3N 134.9€
24 =10 15.7N 136.0E
13 =10 1647N 132.E
6 «l0 17.2N 131.2€
13 =10 17.9N 130.¢E
17 =5 l4.6N 128.vE
13 =5 14.TN 127.9E
6 =5 14.8N 127.4E
13 0 148N 12/7.4E
& S  1448N 127.3E
0 10 14.8N 1264 7€
0 0 14.8N 126esE
13 =5 14.8N 120.4E
6 U 14,4N 12a.06C
-3 0 14.5N 12a.uE
12 =5 146N 122.0F
21 0 14.4N 122.¢E
6 =5 J4.8N 120.3E
6 5 14.7N 119.4E
8 10 14.8N 118,5E
3 5 157N 117428
19 25 1547N ll5.7E
29 25 15.4N llallE
36 20 1b.1N llallE
13 10 17.5N lle.st
38 5 10e2N LlibebE
17 0 19.1N 1l17.0E
29 =5 22.5N 121.3E
4] -5 122.5E
13 =5 ———
2% [
39 0
21 -5

TYPHOONS WHILE WIND OVER 35KiS
24=HR 48«HKH T72=HR

WARN
14

9

[

[
39

ING
NM
NM
KT5S
KTS

103NM

L93NM  274NM

S2NM  fOBNM  165NmM
LTIRTS  26KTS  28KIS
~0KTS =0KTS =6K1S
37 33 29

wing
45
0
4S

20
20
50
50

74

EANORS
0ST wIND
25 =5
80 [
39 []
83 o
s0 =5
78 =15
135 =30
110 =2%
75 =35
53 =35
46 =35
31 -2%
45 =10
115 =15
154 =10
200 [
162 10
127 2
121 2v
87 2
s3 25
37 20
12 =lv
64 =15
29 =2v
53 =20
26 =10
© 96 [
85 9
B4 45
B85 45
75 45
166 45
279 1u
311 10
212 v
394 =5
277 v
161 0
193 ¢

WARNING  24=HF

lonm
1uN=
enis
onis
b6

PO
14428
1433N
iag3N

1442N
145N
18060
Lagon

L4s5N
JEFSL]
1548N
loean

18.2n
18e8N
20 e4N
20 eAN

d1e9N
193N
154aN
15san
153N
15«aN
15058
155N

153N
las2nN
e
laogn

14488
1549N
lagaN
laenN

1oe7N
19e7N
isean
leeln

loesN

48 HUUR FORECAS]

517
145.4E
i45,9E
i46,9E

144,5F
La2.7F
18] 5E
141a1E

138426
135.9¢
133.7€
132.3€

129,5€
129.1E
i2e.8¢
i28.8¢

12849€
i23,1€
izz.9e
122.9¢

123418
123.1E
12243
122.4€

123.1F
120+0E
i19.8E
11d.6€

1186
i17.0¢
115.7€
il5.1€

11640¢
ile.3€
11,9
110486

11643€

wIND
*5
50
55

130
130

ALL FOKLCASTS

H8=HR

72 HOUR FUMECAST

ERRURS
UST winD PUSLY winy
67 =10 15.1N 340.0k 95

86
114

1X:-1]
ies
185
264

436

208

i3z
1]
60
43

139

loe
81

i1
143
¢28
310

405

77-nR

11I1nNM  239NM 322NmM

SIN
lex
“0R
.0

M 129nM  1B&NM

T2 2eKIS 29805

5 0KTS =IKTS
36 32

=15 14.3N 14l.4E 6v
=25 143N 140.3t o

=35 JaeSN 139,5£ v
=45 148N 437,83 Tv
=50 la«BN 136.0E 70
=55 14.8N 136428 Tu

=45 15.3N 133,26 &>
=ab  15.6N 130.88 85
—45  1hedN 12840 WU
“40 181N 127.28 9

=15 23.4N 129.3& 110
0 24.4N 130,3E 115
S 26¢4N 130.5E 115
5 259.0N i3l.0t 116

10 25.5N 131.5t 11u
20 16¢8N i19.4E 100
25 17.08 11941k 105
20 17.0N 119.0E 10>

20 16WHN 119.3E 9y
15 16.9N 119.3t 95
10 172N llB.8E YU
=5  17.UN 119.0t TV

5 15.6N 119,36 U
5 13.4N ile.dt v
30 l4.4N llb.bk  TU
35 1S.IN 115,08 b3

35 151N £15.3E o3
35 15.1N 113,86 65
35 lelBN 112,80k v
35 laltN illeBt 70

35 15«78 LlveBE 70

ERHOHS
US1 winn
66 =50
181 =50
201 =%
244 =90
202 =2y
202 =55
23} =35
103 =3»
54 =30
1le =20
249 =15
827 L)
S%7 10
6l2 10
613 -3
743 Q
V3 «ls
268 =10
226 0
139 5
96 30
85 Su
b6 35
91 35
235 35
247 3
32 2>
3N es
518 30
672 %0
89 40
902 40



2806002
2812002
2818002

2900002
2906002
2912002
2918002

3000002
3006002
3012002
3018002

01v000Z
0106002
0ll2002
0118002

0200002
0206002
0212002
0218002

0300002
03ub00Z
0312002
0318002

0400002
0406002
0412002
0418002

0500002
0506002
0512002
0518002

060000Z
0606002
0612002
0618002

0700002

0706002
0712002
071800Z

AVERAGE
AVERAGE
AVERAGE
AVERAGE

BEST TRACK

POSTT

680
6,8N
T.0N

Tetn
T.6N
Te3IN
7.1N

649N
7.3N
T.5N
T.IN

B8.0N
BoaN
9. TN
10.8N

11.4N
1, &N
11,7N
124N

12.8N
13.1n
13.4N
14,0N

14.2N
15.5N
16,6N
17.78

18,8N
20.2N

21.6N;

22.0N

22.2N
223N
224N
22.6N

224.6N
22.4N
224.0N
21.3N

1604 0E
158,3E
15646E

155.2€
153,8E
152.8E
152.1E

15049E
149.3E
167.3E
145.2€

162.8€
14043€
138.5€
137.2E

135.8E
134,5€
133.4E
132.3E

131.3€
130+4E
129+8E
129¢1E

128.7E
12845E
128.6E
129.1¢

129.9¢
131.0E
132.5€
13440E

135.9€
138.0E
140+2E
14245E

144,.8E
147.0E
149.7E
152.9E

WIND
30
30
30

30
30
25
20

20
25
25
25

FORECAST ERROR

RIGHT ANGLE ERROR
MAGNITUDE OF WIND ERROR

ERRORS ERRORS

POSIT WIND US| wiNp POSIY wIND DST WIND
6.7N 160+4E 30 26 0 1,5N 155.7E 45 113 15
6.8N 15B.4E 30 6 0 T.IN 1S2.4E 35 e8 10
649N 156¢BE 30 13 0  7.5N 1S0.JE 40 86 20
7.0N }54¢3E 30 58 1] T+O8N 148.3E 40 163 20
ToTN 153¢5E 30 19 0 92N la7.2E 35 168 10
BeoIN 152¢0€ 30 67 5  9.6N 14S.7E IS 1ST 10
Bo4N 150+5E 30 122 10 100N 144.4E 40 145 15
T.4N 15k=E 30 42 10 B.IN l4e7.0E 35 284 5
740N 150¢0E 30 45 5 7.2N la5.8E 35 333
Te6N 14T+TE 30 26 5 B.5N le3,4E 35 298 0
Te6N 146+0E 30 48 5  BeaN lelJlE 35 271 ~5
ToTN 14427E 30 114 0  BuBN 139,26 35 253 =10
842N 1408E 40 32 S 9.5N 134.9E 60 116 5
103N 138¢7E 45 38 10 14.2N 133.4E 60 149 =5
111N 13656E 50 39 10 15.,0N 131.vE 65 173 ~-1v
115N 135¢6€E 50 13 S 11.9N 128.8E 65 )55 =30
11.5N 13420E 55 30 0 11.2N 127.4E ©5 209 =45
1145N 13249E 55 32 =10 117N 127.7E 65 159 =45
115N 132+3E b0 54 =15 11.8N 128.3E 10 139 =45
12.9N 131:4E 85 B =10 13.7N 126.¥E 110 109 =5
13¢IN 1312E 105 47 =5 l4.1N 126.¢E lco0 157 10
13.4N 12949E 1ko 6 0 14.6N 126.7E 120 171 15
13.8N 129¢1E 120 12 5 149N 125.8E lco 252 20
14.5N 128+7E 120 18 5 17.4N 127.2E 120 175 20
15.2N 128+2E 110 25 0 17.7N 127.0€ lvo 271 )¢
16.3N 128¢7E 110 19 5 19.7N 130.4E 100 163 20
18400 129¢2E 105 19 5 22.0N 132.7E 90 72 20
18.6N 129¢5E 100 26 0 22.3N 133.2E 85 149 20
19.8N 13046E 100 33 10 23.7N 135.3E 80 170 20
21468 13201€E 95 22 15 2643N 138.7€ 7S5 247 20
2244N 133«TE 90 29 20 203N la0.4E €0 249 S
22.9N 136¢3k 65 4T 0 26.0N 146,5E 35 223 =20
2244N 137¢9€E 75 8 15 23.7N 14T7.1E 45 78 -5
225N 184042 T0 6 15 24.3N 149.9E 30 138 =10
2248N 1425E 61 12 S =mye vea,m Pe  aw ==
22.8N 144+8E 590 12 =5 w=yn oee,= - - =
22.5N 146928E 45 13 ~5 e=,- R
225N 149.7E 40 30 0 ==, . e= e-
22.2N 152+0E 35 73 5 ~=,a = am -

BIAS OF wIND ERROR
NUMBER OF FORECASTS

TYPHOON LUCY
0600Z 28 NOV TO 18007 07 DEC

WARNING 24 HOUR FORECAST

TYPHOONS WHILE WIND OVER 35KTS
WARNING 24=HR 48-MR 72=HR
26NM  |BENM 367NM  S43NM
ISNM  J0TNM  187NM  255NM
TKTS 16KTS 26KTS 31KTS
3KTS  2KTS  =7KTS <14KTS
27 26 26 27

75

18N
6KTS
3KTS

39

45 HOUR FORECASI
ERRURS

POSLT

BegN
Be7N
8e6N

922N
10¢9N
11eSN
1240N

a:QN
BN
933N
FebN

lue3N
1lsaN
los7N
LleaN

1249N

151406
14642
144.9E

143.6E
14145
139,9E
i38.76

14248E
181,26
139.3€
137406

34.0€
30.1€
2942€
26eTE

122.8E
2146€
2248€
24 e4E

22e4E
22.0€
23+2E
23.4E

2649E
2742E
34.2€
3B43E

NIND
50
40
45

5
40
40
45

40
40
45
40

ALL FOMECASTS

DST wiND

127
97
57

86
165
135
113

*38
441
375
322

217
103
200
246

351
Al8
392
417

WARNING  Za=HR aB=HR 72-HR
33“"

178NM° 330NN Sa3NM

T9INM

172NM  255NM

1SKTy 25KTS 31KTS

2KT>

3

30

=3KIS ~14KTS
27

25
15
20

15
S
S
5

-5
=15
-20
=35

~55
~40
=40
=45

~50

7< HOUR FORECAST
Eppuns
i}

POSIT

949N
9.7N
946N

107N
13.1N
13.8N
14.5N

99N
9.0N
10458
11e2N

117N
1340M
1778
1878

139N
13.7N
13.7N
135N

158N
1546N
164 3N
18+ 7N

22.4N
228N
25.0N
2746N

14645E
ie0.7E
139,5€

139.0E
£36,1E
i3e,78
133.5E

138.1€
1364,6E
135,0€
133.3€

30.0€
i26.4E
244,98
22486

1646€
15.5E
17.6E
2047

19.0E
18,3
20,6
23.7€

29.8E
30.SE
40.0E
46,5€

wIND
55
45
5¢

5¢
45
45
50

ST
376
130
153

iv2
138
147
leg

434
438
350
296

167
193
221
362

816
Y6
970
910

1027
1181
1162
lg7s

827

wing
20
ly
10

E
=10
=20
~25

-20
-65
=60
-65

-6s
-35
~30
-2s

«5%
-5



2006002
2032004
2018002

2lv0002
2106002
2112002
2118002

2200002
2206002
2212002
2214007

2300007
2306007
2312002
2318002

2400002
2406002
2412002
2414002

2500002
2506002
2512002
2518002

2600002
20606002
2612002
2618002

2100002
2706002
2712002
271800Z

2890002
2806002
2812002
2818007

2900002
2906007
2912002
2918002

3000002
3006002
3012002
3018002
3100002
3lo6002
311200Z
3118002

0100002
0lue00Z
0112002
0118002

0200002
0206002
0212002
0218002

0390002
0306002
0312002
0318002

AVERAGE
AVERAGE

TYPHOON MARY
0600Z 20 DEC TO 18006Z 03 JAN

BEST TRACK WARNING 24 HUUR rURECAST
ERRORS ERRORS
POgT | wIND POSIT wIND Dst wiND POsIy wIND  Dgy wihD
9.7N 179.4E 30 10.1N 179+3E 30 25 G 1le6N 17H.4E 40 96 0
10.2N 179eTE 30 10.0N 179«0E 30 43 0 1049N 179,5E 40 73 o
104N 17966E 35 945N 179+2E 30 59 =5 10,7N 179.5E 40 116 ¢
10,38 179.4E 40 9.7N 179+0E 40 43 0  9.7N 179,0E %0 141 U
10+2N 17942 40 9.6N 17B«BE 40 43 B Fe6N 178.,0E 40 196 =5
9.9N 178.BE 40 10.0N 178¢BE 40 6 0 10.0N 178,88 30 255 -cu
9,7N 177BE &0 9.8N 17756 40 19 0 F8N 175.,0E 50 105 -1¢
T8N 176e6E 40 9.9N }76+6E S0 6 10 10e0N 173.068 590 84 =2v
10,10 175.5E &5 10.IN 17542E 45 1B 0 10sIN 171.4E 55 1a7 =15
106N 174.5E 50 L0«IN 174¢3E 50 32 0 948N l70e5E 60 132 ~i0
11,08 173.7E 60 10.8N 1734E 60 21 0 118N 170.8E IS 27 5
113N 172.9E 70 11.3N 173+0FE 65 6 =5 13.4N 1l69.,8E 85 S6 10
11,68 172.1E 70 11.8N 717 7o 26 0 14.1IN lode.cE Y0 101 10
11,9N 171,26 70 12.4N §70+9E 70 35 0 15,0N les.3E 85 130 0
122N 170.6E 70 12.9N 17060E 70 55 0 1045N 167,96 0 243 =20
12.5N 169.9E 75 12.7N 170426 70 21 =5 1446N le8,3E 60 147 =30
12.8N 169.3E 80 13,0N 169¢4E 70 13 =10 152N 167.6E 65 215 =20
13.1N 169.4E BS 13.2N 168+49E 70 30 ~15 15.,4N 107.3E 10 249 -25
127N 169+4E 90 13,IN 169«1E o 30 «20  15.2N 167,38 (0 262 o
1243N 16942 90 12.4N 169+0E 75 13 =15 13.6N 166.4E d0 197 2v
11,98 169,1E 65 1)1,6N 169+3E 95 21 10 10.7N loT.2t 95 76 35
11,5N 168.BE 95 11.6N 168¢BE 95 6 0 11.3N 165.7E V0 123 45
10,9N 168,2E 65 1].0N 168¢3E 90 8 25 105N 165.3E 100 153 50
104N 16T«2E 60 10.5N8 167«4E 75 13 1S 9«SN 163.7E 65 148 15>
9.9N 166.2E 60 9,90 166+2E 65 0 S Ye6N 161.4E 55 127 |0
94N 164.9E 55 O9.7N 164e4E 65 34 10 9,6N 158.4E 55 64 15
9,0N 163.2E 50 9,3N 16343 60 19 10 91N 157,¢E 50 95 1Jv
8.8N 161.3E 50 B.IN 161«TE 00 24 10 B8N 155.9E S0 135 1v
B, HN 159.,4E &5 B.9N 159e6E S 13 5  9.0N 153.2E &5 102 b
9,0N 157.5E 40 9.0N 1575 S0 0 10 945N 150.6E 40 87 ©
9.2N 155.6E 40 B.BN 155¢4E 45 a1 S HeIN led.vE 35 154 =10
FebN 153.7E 40 B.9N 15342 45 42 S FeIN Teb.3E IS5 176 =15
10,08 15168E 40 0,9N 15240t 40 13 0 114N 146.1E 30 47 =20
10,9N 150.2E 40 10.0N 149¢9E 4u 57 D 120N 143.¢cE 30 145 =25
11.2N 14942E 45 11.8N 14B+7E S 46 0 14.6N 142.¢E 55 253 ¢
Tle3y 148.3E 50 11,38 148e4E 5 6 0 12.IN l4siE GO0 127 S
113N 14649E 50 11.3N 147«1€E S5 12 S 11.0N l4e.9E 60 181 10
11,1N 145.5E 55 112N 145¢3E S5 13 0 117N 139,9E #5 91 [
10.BN 14441E 55 L]1.1N 144e1E 55 18 0 11.0N 139.3E 45 59 &
10.4N 1424BE 55 1g.4N 142:7E S5 6 0 98N lid.4E 45 $9 El
10.3N 141.5E 50 10.2N 141¢BE 55 19 5  Y.SN 137.4E 50 88 10
102N 140426 &5 10.1N 140¢3E S§ 8 l¢ 9eIN 135.7€E 45 8] 10
10,18 138.9t &0 10.2N 13906 50 8 1u  9.9N 133.96 45 83 |u
9e9IN 137e4E 40 10.2N 137+9E S0 3¢ 10 10.2N 133.3E &0 95 5
95N 135.9E 40 9.9N 13641E 45 27 5 Y.IN 130.4E JI5 25 S
BN 134.6E 35 O9.IN 134s5E 45 13 L0 9.IN 128.8E 35 60 S
Bo7N 13342E 35 841N 13345E 35 40 0 79N 128.0E &5 125 =5
9e4N 131.9E 35 g.1nv 131+6E 35 B0 0 BeIN 125.4E ¢S 117 b
1041N 130.5E 30 10.0N 130+5E &0 6 10 10.8N 125.3E 30 a0 0
10.1N 128.9E 30 10.0N 12848E 45 8 IS 11e3N 123.3E &5 71 15
9.IN 127e4E 30 9,9N 1272E 45 12 15 11.2N 121.8E 40 138 15
10,00 12569E 30 9.9N 125¢8E 45 8 15 11.2N 120.7€ 345 220 15
10,2N 125.0E 30 19.4N 125¢6E 40 37 10 11.1N 122.¢E 30 196 1¢
10,4N 124.0E 30 10.7n 12442 35 19 S 11.8N 119.¢E 35 361 15
10,08 123,88 25 10.9N8 123¢0E 35 T1 10 11.9N 118.bE 40 406 20
9e3M 12349E 20 131,08 12400E 30 M02 10 e=,- —- - -
B,4N 12452 20 1).3n 123e4E 30 178 10 ==.- e e -
To4N 124.0E 20 10.0N J2400E 25 155 S emy- s .- m-
6.3N 122.7E 20 10.0N 124+0E 20 234 0 ==q= . =e ==

FORECAST ERROR
RIGHT ANGLE ERRUR
AVERAGE MAGNJTUDE OF wiIND ERRUR

AVERAGE BIAS OF wIND ERROR
NUMJER UF FORECASTS

TYPHOONS wWHILE wInD OVER 35KTS
WARNING 24«HH  48<HR T2=nR

48 HOUR FORECAST

POg

1340N
1243N
12428

LUesN
Yool
-lem

YeHN

1040N
1ue1IN

YeoN
12+2N

1547N
Lis0N
1844N
2045N

Ale7N
1B33N
1843N
181N

Ibe2N
1050N
b1o3N
L0saN

Ze6N
YabN
9STN
Yo IN

Ve2N
YeBN
LuspN
932N

10428
12¢4N
L13eaN
140N

L2e7N
1lelN
IiaoN
luean

1IN
YeBN
9e9N
1ueln
WeaN
LVezN
JYeON

1

175.7€
i77.9E
1717.0E

179.0F
L78.E

———-

7ML TE

£T0.4E
167.1€
i66.5€
167.5€

16741€
166,7€
168,5€
170.4€

168, 1E
16B45E
1OBL4E
168B.2E

165, 7E
£63.,3E
161406
160,.5E

159,8E
57+0€
52.7E
5145E

50.1E
47e6E
#4,7E
4l.7E

4040€
41e3E
37.9E
36.3€

139.7¢
i37.6€
134.7€
136.5€

1344 0E
132.9¢
i3le1E
130,08
129,26
125.5E
i2445€

——-
118426
117,08

w [ND
25
25
es

25
25

40

ALL FORLCASTIS

WARNING  2Za=HK

ERRURS
Lsy wIND
174 =290
178 =25
06 =35
361 =45
411 =4S
157 =390
152 =35
206 =30
269 =390
119 =5
231 =5
33 o0
412 =15
587 =is
439 =19
519 -5
SeoY [
6i6 5
5i1 2o
241 45
247 o0
297 60
360 15
30/ 5
163 5
184 [
toe =5
t1s =10

8l =20
170 =25
165 =28
126 =20
234 =15
383 20
215 3o
138 35
120 S
127 5
130 5
1«2 10
130 19
153 10
195 ¢

29 =10

38 0
4ab 20
458 20

4B=HR 72=HR

24KM  J2INM  26TNM  341NM 34NM CI35SNMT 256NM  299NM
16NM ToeNM  La6NM  1SINM 23NM  BENM  140NM 1 32NM
SKTS 13KT>  20KTS 2eKis 6KTS  12RT> 1BKIS  Z2IKIS
2KTS  IKTS =6KTS =3KTS 3RIS  3KRT> =2KI$S  OKTS
46 LYy 39 2% 59 55 7 33

76

I¢ HOUR FOKEUAST

167.2k
163.1¢E
162.5E
163,.4k

170,38
169,8¢t
17108

-

——
———

168,08
i157.0E
156.8E
15644E

155.7E
i52.58
1e7.5€
ieo.ek

Laal9E
142,3t
139,5€
13640k

134,.5E
13044k
i32,7¢
13049t

135,3t
434,0E
i29.0t
i29.3t

129.9E
1284 8E
i2r.2E
126,4E

12S.0t

E£QRQNHS
bg1 wlhn
179 ~ou
181 =00
368 =44
389 =45
295 &5
561 ]
672 =5
82¢ =5
1023 2o
306 S0
388 S0
425 4%
441 0
339 =5
138 =10
193 -10
129 =19
56 =10
3 -10
172 =20
204 =10
182 =~1%
336 =10
«B5 30
246 35
231 55
“2 5
(R ¥ 5
237 E)
22¢ 5
182 S
ise 1o
134 [



&. INDIAN OCEAN AREA CYCLONE DATA

REST TRACK wARNIAG
© POstl winp PUSET winn
EReV00Z 17.6N HB.9E 55 17.)d 89St 39
12uH00L 20,24 89.2E 60 20 1N 89+2E 65
1220007 21,8N 90.4E 40 23,78 89+3t 7o
1308002 24,8N 919t 25 25,08 92e0t 35
AVERAGE FORECAST ERROR
AVERAGE RIGHT ANGLE ERRUR
AVERAGE MAGNITUDE OF WIND ERRUK
AYERAGL BIAS OF wlND ERRQR
NUMBER OF FORECASTS
BEST TRACKR WARNING
POSTT WIND PUSIT wiND
1020002 19,0N 6648BE 35 19.08 668 40
1108002 19.7N 65¢2€ 50 2ueaN  65¢0E 55
1120002 19.8N 63,5E 55 19,38 64¢0E 69
12uB002 20,28 6le4t 60 20.1N 6126 60
1220002 20,6N 5SYe8L 5% 20.4N SY«8E o)
1308002 20.4N SHe3E &0 20,98 S843E 45
AVERAGE FORECAST ERROR
AVERAGE RIGHT aNGLE ERNUR
AVERAGE MAGNITUDE OF WIND ERROK
AVEHAGE BIAS OF wINU ERHOR
NUMBER UF FORECASTS
HFST TRACK WARNING
POSTT wIND PUSIT wWIND
2920002 13.0N B85.2E 35 13.2N BS5«1E 3%
3008002 13.9n B3e4k 35 l4.78 Bae3E 35
3020002 14,7N B2.BE 35 15.0N B2+0E 40
3JUB00Z 156N BOe3E 40 15.28 BOe4E o0
3120002 16,3N 79.0E 30 i5,8N 7Ee0E 30

AVERAGE FORECAS! ERROR

AVERAGE RIGHT aNGLE ERKUR
AVERAGE MAGNITUDE OF WwIND ERROR
AVERAGE BIaS OF wIND ERROR
NUMBER OF FORECASTS

TROPICAL CYCLONE 17-77

20007 11 MAY TO 0800Z 13 MAY

24 HoOUR FURECAST

ERRUKS
DST wiNp POSTI ning
45 =20 19.IN 91.E B0

6 5 24.1N H9.vE 45
6l 30 mme- wem,= -a
13 10 =mem mee - -

40 HUUR FURECASI

FRRORS ERRUKS
OST wing pPUSIT WIND  UST elnD
137 1 ==ae Tmeem me —e o
117 10 ==em =empe —e em e

B S PO S - -— .-

e == mepe  mea,a- — -— -

ALL FOKLCASTS
WARNING  do=HK  4H=HR 72=Hn
AN L2TNM OnM (L L]
31NN L122NM N niM
16n1S  JoKI>  OKTS  oATS
enls  1OKT>  0kIS  oKIS
& 4 ] Y

TROPICAL CYCLONE 18-77

2000Z 10 JUN TG 0800 13 JUK

2% HOUR FURECAST

48 HUUR FORECASH

ERRORS ERKORS ERRURS
UST WiIND POSET WIND DST wihv POSIT wIND UST winD
0 5 21.0N bpa.>E 45 9l =lU 23.4N 62.2E 50 <14 -5
43 5 2341N b2.4E 65 142 £l 99.7E 65 326 25
28 S 199N o0./E 35 66 U e
13 0 20e4N 57,bE 45 28 - e, - - ==
12 S -—— ——— ™ ,- - - - -~ - -
L I T S T S S e N
ALL FONECASTS
WARNING  2e=HM  a8«HR  72<HW
2INM  92NM 2T04M ONM
2INM  BGNM  2S0NM ONM

anis  SATS  15kIS  onI>
oRTS QKT 10KIS  oRIS
b . H 0

TROPICAL CYCLONE 19-77
20002 29 OCT TO 2000Z 31 OCT

26 HOUR FURECAST

48 MUUR FORECAST
ERRURS

LRROKS ERHORS
DST wiND POSIT »IND  OST WIND PUSLT wIND
13 0 13.8N B2.5E %5 56 1U 1446N HU.VE 55
7L 0 17.3N B2.0E 45 162 b =vee -
50 5 165N 7Y.uE 30 12 U ==e- -
25 0 ==e= w=a,=~ hatod - .= w—— -
o5 0 ==e= ~==,=- et - == Te—.- -
ALL FOMECASTS
WARNING Z24=HK &48-HR
4SNM TINM  122NM
44NN T3NM GHNM
18TS  5KI>  25KFS
InlS SKT>  25KkIS
S 3 1

77

usrt
122

72=HR
ONM
ONM
oRIS
oRIS
[

®{ND
25

PusLT

Posli

.-y

POSLL

{2 HUOUR FOURELASI

LRRORS

wiNL LSt

{¢ HDUK FORECAST

wing

ERRORS

WinND

usi

T¢ HOUR FURECASI

wiNn

ERRURS

WEND 05T

wilng



BEST TRACK WARNING

POSIT aIND POSIT wIND
100002 11,6N B3.,9E &l 11.4nN Bae3E 35
L11uB00Z 11,3~ BRe0E 40 ll.3n 82+1E 45
1120007 11.0N B0.2E 45 11.0R B80+1E 55
1208007 10.8~ T7Be4E 40 1l.oN 78+2E 30
1420007 13,6 6B.2E 45 12.78 6BsSE 35
1508007 14,508 66.6E 50 l4ssN 6best 45
1520002 13,8N 6644E 50 lesiN  6beat &b
1608002 13,3N 66.8E 60 14.2N 66+2E b0
1620002 12,78 66,9k 65 l4.0N 67¢2E 65
170800Z 12,2~ ©6T.2E 70 L3.0N 6728 70
172000Z 11.,8N 67.4E 70 12,15 66¢BE 70
180B00Z 11,2%v BBe2E 70 l1.6N 67+4E 65
182000Z 10.6N 6443E 65 10.5N 69+5E 60D
1908002 10,11 T70+3E 55 loeln 71+0€ SO
190002 9.Biv T1e43E SU 9.9N 70«4k 90
20UB00Z Y0.0N 72.3L 45 10.8N T1«7E 50
2020002 10,4N T73.,2E 45 115N 73+7E a5
2108002 11,8N T74o7E 45 109N 74018 45
2120002 14,.5N 73,86 35 15,38 74«28 40
AVERAGE FORECAST ERROR
AVERAGE RIGHMT ANGLE ERROR
AVERAGE MAGNITUDE OF wIND ERRUR
AVERAGE 8145 OF wIND EWROR
NUMHER OF FORECASTS

ArST TRACK wARNING

POSIT¥ wIND PUSET nIND
1508002 6,0N B7.0E 50 641N 87«0E S0
15¢000Z 6,58 B5.7E b5 H.2N BaeBE o0
1608002 7,2u BS5.3E B0 7.0N B85.0E 7o
1620002 B,BN Ba.ot 90 B.5N BaeSE 85
17UB00Z 10,58 B349E 95 10.4N B3«9E 95
1720002 11,88 8341E 1u0 12.3N 82+9E 100
1808002 13,00 82.2E 105 13.38 82¢1F€ 110
1820002 14,18 Bl 7t 110 1s.28 81es4E 105
1908002 15,58 81.1E 110 15,5n 81+6E 1uS
1920007 17.2N B1l.,0E 9V 16,38 T9«T7E 90
AVERAGE FURECAS1 ERROH

AVEHAGE

HIGHT ANGLE ERHOR

AVERAGE
AVERAGE

MAGNITUDE OF wIND ERAUR
HIAS OF wWIND ERKOKR

NUMBER OF FORECASTS

TROPICAL CYCLONE 21-77
2000Z 10 NOV TO 2000Z 21 NOV

264 HOUH FORECAST

48 HOUR FORECASI

ERRONS FRHORS EHROKRS
057 wiNp PUSIT ninp  0ST winv PUSHI WIND  UST wind
23 =5 12.0N BOL/E %0 67 =5 ==s= "-e,e == e oo
€ 5 11e2N T8.0E 40 33 0 meee Semym se ee oo
& 10 emym wmm - — _-. = emae e - - -~ .
R A Y R T T S
S7 =10 13.2N oa.bE 50 116 0 19BN 61.2F 50 JIse =15
13 =5 15.5N 62,38 50 262 -1¢ IbeIN 58.5L 55 545 -5
18 10 14.3N ba.cE G0 184 =5 LaeTN bl.2E 50 400 =20
66 0 14.3N o05.4FE 00 175 ~1lu  1%e6N  b2.3E 50 39y =20
B0 0 15.5N obo.cE ©5 232 =5 (08N 04Tt 60 456 =%
48 0 13.9N o67.¢E BS 171 15 léeeyN 0H5€ 95 401 40
39 0 12.9N obbec¢E B0 227 15 19¢IN 65,3t 90 472 40
53 =5 1ll.IN 6Be.vE B0 lay 5 dde3n buJTE TO 2HH 2%
13 =5 12.2N 7Tl.lt 955 1las S lae3N  09.4F 65 322 20
41 =5 llesN T3, uE 9D 93 S 138N T3.0r 60 153 1%
53 0 Lle2h 71.0E 30 138 5 134N 0Y.2F 60 279 2%
59 5 13e2N T2.4E 99 158 1V =me- =~ - - —- -
T2 0 l4.0N 75.9E 30 125 =5 Tme- Toeye ee ee oo
(1Y 0 ==ie =eu,= - —— me emee Tea,e - -— e
53 5 weyn mee,- ~— o= a= emee mee - - - -

ALL FOKRECASTS
WARNING 2a=HK 4b=rIR  72=HR
41NM LD3NM 371nM oNM
29NM  LOBNM  250NM oNM
anls TRI>  22x(S [ LY
-IRTS  1KT>  anlS  oKIsS
19 15 1 0
TROPICAL CYCLONE 22-77
0800Z 15 NOV TO 20002 19 NOV
24 HOUR FURECAST 48 HOUR FORECAST
ERHOHS ERRURS ERRURS
UST winp POSIT #iND DST wiND POSLI WIND LS) WIND
6 0 6.6N Bi.0b ©5 107 =ib BN BU.TE 65 233 =3¢
S6 =S T.TN Bl.3E 10 206 =20  BeRN 78.4E 55 329 =a5
21 =10 T.9N 83416 B0 162 =15 BeeN Bl.2€ 90 26y =15
19 =% 10.0N #3.vE I00 108 0 LleSN BL.3E 100 157 ~lo
& 0 1J.0N uy2.4E 100 12 =5 19¢3N Bl.SE 90 20 =20
32 0 15.5N Bl.4E Yo 85 =20 JBe3N Bll.BE 40 80 =50
19 5 15.9N B0.YE 1U0 27 =10 "<e- "o=en o= o= =-
I8 =5 Jb.6N BO,CE B0 5B =10 *ves Tesm,= == == 2.
29 =5 am,a mea,= - - em wEmLe vew .= - -n -
92 Q e==ye mea,= - e w= ewea wee,- - o -

WARNING  2a=HR

78

ALL FOKLCASTS

4B=HR  72*HR

30Nm YoNM  LB2NM ONM
29NM T4NM  161INM one
4RIS  12KT> 28RS K>
=3R1S =12KT> -28kKS  ORIS
10 5 6 [4

PusLl

PUSLE

f< HOUR FURECAS]
ERRQRS
wWIND  DST winn

——— -

———

12 HOUR FURELAS)
ERRURS
DST wian

wInND

_——— -




